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THE NEW HIGH-SERVICE PUMPING WORKS, NEW YORK 
CITY. 

We give interior and exterior views of tlie new high- 
service water works which supply all of the higher portions 
of New York city with water. The architectural design of 
the building is so well shown in the engraving as' to need 
no description. The tall tower contains the iron stand pipe 
which gives the head necessary to force the water to the 
highest point in the city. 

The works were built in 1879, under the supervision of 
the Department of Public Works, of which Mr. Isaac 



Newton is Chief Engineer. The construction was carried 
on under the immediate supervision of Mr. G. W. Birdsall, 
assisted by Mr. Jno. E. McKay. 

The Worthington pumpingsystem was selected jis being the 
most desirable on account of its simplicity, the directness of 
its action, and its peculiar adaptability to the work. 
Although we have on one or two occasions described the 
Worthington pumping engines, we will give some of the 
particulars of its construction and working. 

The valves for both cylinders of each engine are arranged 
on the same stem by raising the chest of the smaller, and 



each valve is provided with a balancing piston. The valves 
of one engine are operated by bell cranks directly from the 
reciprocating parts of the other engine, and no rotary move- 
ments with accompanying complications are required. 
Double cylinder ports are provided ; the outer ones receive 
steam past the ends of the valves, and admit it to the cylin- 
der in the usual way. The inner ones communicate with 
the exhaust cavity of the valve only, and enter the cylinder 
at such distances from the ends that, when steam is exhaust- 
ing through one of the ports, the main piston will run over 
and close it, and cushion upon the steam thereby inclosed, 
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t he outer port being at the time shut off by the main valve. 
Valves are provided to put the two cylinder ports at each 
end in communication to regulate the extent of cushioning. 
The pump valves consist of rubber disks arranged in cham- 
bers above and below the plungers. Each plunger runs 
withoufpacking in a long grooved ring in a central dia- 
phragm. In operation, one engine, while in full action, 
moves the valves of the other, when the pistons of the latter 
gradually begin to move and finally attain full velocity, as 
those of the first are checked by the steam cushions, and 
gradually come to rest, the pump valves meantime seating 
quietly. 

The first engine pauses a moment till the second engine 
admits steam, when it commences a return stroke, and the 
second comes to rest — the action of one blending into that 
of the other as each alternately takes up the load — the result 
being that the discharge is uniform, a uniform pressure is 
maintained in the main, and the pulnps under heavy or light 
pressure operate without jar or noise. 

In the Ninety-eighth Street works there are two compound 
condensing Worthington pumping engines, each capable 
of raising 7,500,000 gallons 1C0 feet high in 24 hours. 
This is equivalent to 132 horse power each. The high pres- 
sure cylinders are 21 inches diameter; the low pressure, 36% 
inches; water plunger, 26 inches diameter; all 48 inches 
stroke. The high pressure cylinders have cut-off valves in 
the steam ports, so that part of the expansion takes place in 
the small cylinder. This is a new feature introduced for 
the first time on this engine. 

According to the department report, these engines are 
showing a duty of 70,000,000 foot pounds with 100 
pounds of coal. They are pumping over 8,000,000 gallons 
per 24 hours, or about one-eighth more than contract capa- 
city. There are 4 return flue tubular boilers, each 6 feet 
diameter by 16 feet long, with 75 4-inch tubes. They are 
set in pairs in brickwork. The stand pipe on delivery main 
is 6 feet diameter and 150 feet high. It is made of boiler 
iron, one-balf inch thick at the base, and thinner toward 
the top. The tank on the suction pipe is 8 feet .diameter 
and 44 feet high. Suction and delivery pipes are each 36 
inches in diameter. 

The engine and boiler house extends from Ninety-seventh 
to Ninety-eighth streets, and is 50 feet by 200 feet, and has 
room for a third engine and more boilers. In connection 
with the main engines there is a Worthington pump of 
16 inch steam cylinders, 10J^ inch water cylinders, and 
10 inches stroke, which returns the water of condensation of 
the large engines back into the mains. This small pump 
exhausts into the condensers of the large engines. 

The water is supplied to these works through a 36-inch 
main from the Central Park reservoir. 

Taken all in all, this system of pumping is as fine an ex- 
ample of the direct and economical application of the power 
of steam as could be desired. The pumping proceeds with 
perfect regularity, without noise or jar, and is accomplished 
without rotating shafts, wheels, or gearing of any kind. 



The Fastest Steamer. 

A recent trial of the new Clyde built steamer Stirling 
Castle gave results upon which her owners claim her to he 
the fastest ocean going steamer in the world. Six consecu- 
tive runs at the measured mile gave a mean speed, on the 
Admiralty method, of 18 '41 8 knots, or 21J 3 ,,- miles per hour. 
The actual time taken in running each mile respeclively 
was 3 minutes 13 seconds; 3 minutes 23 seconds; .3 min- 
utes 12 seconds; 3 minutes 18 seconds; 3 minutes 13 
seconds; and 3 minutes 18 seconds. 

On the trial there was a cargo of 3,000 tons dead 
weight on board. Her length is 430 feet, breadth 50 feet, 
and depth 33 feet, and she registers 4,300 tons. Her engines 
are of the three cylinder type, and have developed 8,237 
horse power. The diameter of the high pressure cylinder is 
62 inches, and the two low pressure 90 inches, with a 5 foot 6 
inch stroke. Surface condensers are used with Gwynne's 
"Invincible" circulating pumps. The boilers are of steel, 
and present a total beating surface of 21,161 feet; the grate 
surface is 787 square feet; and the working pressure 100 
pounds to the square inch. The propeller is made of man- 
ganese bronze, is 22 feet 4inchesindiameter, with apitch of 
31 feet. The maximum number of revolutions at the trial 
was 66J^ per minute, accompanied, the Engineer says, by 
absolutely no vibration, except in the immediate vicinity of 
the screw shaft. The hull is built of steel, on plans approved 
by the Admiralty, wilh a view to national requirements, and 
is capable of carrying coal for a twenty days' cruise. 

The Stirling Castle is intended for the tea trade. In 
view of her performance the recommendation of our board 
of naval advisers to build " fast " cruisers having a maxi- 
mum speed of 15 knots would seem to be a trifle out of 
season. Twenty-five knots should be the figure aimed at. 
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A Foolbardy Project. 

Captain Fred. Norman, who crossed and recrossed the 
Atlantic with George Thomas in the Little Western (16% feet 
long fry 6J-fj feet wide), now proposes to row across the 
Atlantic alone. He says he will use a boat built under his 
own supervision, about 12 feet long by 4 feet wide, and from 
2 to 2% feet deep, partly covered fore and aft. He will take 
a floating sea anchor to keep the boat's head to the wind 
while he sleeps. He will have no fire but a lamp, and will 
use prepared food, condensed coffee, and carry about fifty 
gallons of water. He thinks he could make the voyage in 
100 days. 
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UNIFORMITY IN CHEMICAL NOMENCLATURE. 

We possess authority for the statement that a rose would 
smell as sweet by any other name, and we have had ol factory 
demonstration that hydro-sulphuric acid, hydric sulphide, 
or sulphureted hydrogen retains its characteristic repul- 
siveness under all its numerous aliases. Notwithstanding 
that the premises are granted, it must be confessed that too 
many »ames for one substance are objectionable. Chemists 
have long recognized the fact, and while they have no desire 
(or power) to change the old familiar terms used in tradeand 
in the arts, such as bluestone, aquafortis, and vitriol, they 
are making a vigorous effort to establish uniformity in scien- 
tific nomenclature. A convenient basis for such a change is 
offered in the circular recently issued by the editor of the 
Journal of the London Chemical Society, containing "Instruc- 
tions to Abstractors." The nomenclature here advocated is 
employed in the new supplement to "Watts' Dictionary of 
Chemistry." As both of these works are widely read and 
acknowledged as authority on scientific matters, whatever 
nomenclature is adopted therein must soon become familiar to 
most English-speaking chemists, and ought to come into use 
sooner or later in their writings. 

Some of the rules laid down in the circular seem rather 
arbitrary, and many familiar names give place to those that 
are new or unfamiliar. Without, however, stopping to 
criticise, we will proceed to describe some of the most im- 
portant points. 

In naming salts, use the name of the metal followed by an 
adjective representing the acid or negative radical: sodium 
chloride, potassium sulphate, ferrous sulphate, mercuric 
chloride. The terminals ous and ic are used only when there 
are two salts of the same metal, differing only in degree. 

When a metal or alcoholic radical unites with hydroxyl 
(OH) the compound is called a hydroxide instead of a hydrate: 
thus, potassium hydroxide for caustic potash, or potassa, 
KOH; and phenyl hydroxide for carbolic acid, C e H 6 (OH). 
The name hydrate is reserved for compounds supposed to 
contain waterof combination or crystallization. 

The term acid is applied only to compounds of hydrogen 
with negative radicals, such as HN0 3 , H 2 S0 4 , H 3 P0 4 . 
Oxides which replace acids are called anhydrides as before. 

Salts in which all the hydrogen of the acid is displaced by 
the metal are called normal instead of neutral salts. The old 
bisulphate or acid sulphate of soda becomes hydrogen sodium 
sulphate. 

The principle of naming hydrocarbons is best shown by a 
few examples; thus, CH 4 is methane; 2 H 6 , ethane, etc. ; 
C 2 H 4 is, as before, ethylene; C 2 H 2 , acetylene; C 3 H 4 . allene. 

All alcohols have names ending xa ol ; thus, quinol for 
hydroquinone, resorcinol for resorcin, glycerol for glycerin, 
mannitol for mannite. Words like indol that now end in ol 
have an e added, thus, indole. Furfurol becomes, however, 
furfuraldebyde. Ethers derived from phenols have names 
ending in oil. • 

Alcohols are to be spoken of as mono-, di-, or Ui-hydric, in- 
stead of monobasic, etc. 

Bodies such as acids of the lactic series containing the 
group OH should be termed hydroxy- and not oxy- deriva- 
tives. 

The term ether is applied only to the oxides of hydrocar- 
bon radicals, and the word esther is not used. 

Compounds of the radical S0 3 H are called sulphonic acid, 
or sulpho-compounds. 

Basic substancee have names ending in ine, as aniline, in- 
stead of anilin, the termination in being retained for certain 
neutral compounds like palmitin, albumin, etc. The com- 
pounds of basic substances with hydrogen chloride, bromide, 
or iodide receive names ending in ide and not ate, as mor- 
phine hydrochloride and not hydrochlorate. 

For formulae dots are employed instead of dashes; Me is 
used for CH 3 , Et for C 2 H B , Ph for C„H 6 , etc.; and the for 
mute is written in one lineM possible. This latter point will 
make a large saving in the cost of composition, and be a 
welcome change to editors and printers. 



CARELESSNESS AS A CAUSE OF FIRE. 

The records of the city Fire Department for 1881 show 
that the commonest cause of fire was sheer carelessness. 
There were 1,785 fires in all, in 70 percent of which the 
damage was less than $100. Eleven fires were proved to be 
of incendiary origin, and the causes of 168 were not discov- 
ered. 

The largest item in the classification of causes was careless- 
ness with respect to matches, smoking, lights, and hot ashes 
There were 413 such fires, and nearly as many more were 
attributed to accidents, not necessarily through carelessness, 
with stoves, fires, furnaces, and grates. 

Sixteen fires were traced to boys' bonfires, 81 to children 
playing with fire and matches, and 13 to malicious mischief 
on the part of children. Sixty-three fires originated in kitch- 
ens, many of them by the falling of fat meats and the like 
into the fire. Ten cases are attributed to contact of clothing 
with stoves. Defective flues, fireplaces, chimneys, stove- 
pipes, and grates caused 62 fires; beams built in flues, 14; 
overheated stoves and pipes, 41; foul chimneys, 186; falling 
soot, 41; coals from stoves and grates, 18. Six fires were 
caused by overturned or leaky kerosene stoves, and 127 by 
accidents to kerosene lamps. Fires from gas were fewer: 28 
from escaping gas; 3 from explosion of gas; one gas meter 
exploded, and one gas stove was upset, causing fire Still 
fewer were the fires charged to electricity', only 4 being 
attributed to this agent. One of these fires, which occurred 
in the Germania Theater building, was in its origin decidedly 
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peculiar. According to the Fire Marshal's explanation the 
insulation of a wire that ran over the tinned arch over the 
Thirteenth street door was defective, and water that fell 
around the wire during a rain led the electric current from 
it to the tin. It melted the solder, burned the tin, and ignited 
the woodwork under the tin. 

There were 24 fires caused by fireworks, the number from 
this cause diminishing year by year. Window curtains, 
goods in shop windows, Christmas trees, clothing, drapery, 
and woodwork were ignited by gas jets, lamps, and candles 
in 99 instances. In the opinion of the Fire Marshal the plac- 
ing of gas jets near window frames should be prohibited. 

The total estimated fire loss for 1881 on buildings and ves- 
sels was $726,291, and on stock, $5,093,968. The estimaled 
insurance loss on buildings and vessels was $54,893; on 
stock, $1,062,514. Total, $1,117,401. There were two fires 
with a loss each of from $50,000 to $60,000; one of from 
$60,000 to $70,000; one of from $70,000 to $80,000; two of 
from $150,000 to $200,000; oneof from £262,000 to $350,000; 
one of $1,025,800; and one of $2,302,691. 

Of the 1,785 fires 1,552 were confined to points of starting; 
109 to the building itself; 33 extended to other buildings; 17 
were on vessels; and 74 were in woods and such places. 



« <n » 



TESTING CHOCOLATE. 

In a lecture delivered before the chocolate manufacturers 
of Cassel, E. Herbst said that, although the adulteration of 
food is nearly as old as its preparation, yet it had made 
greater progress in recent times owing to the progress 
attained in the development of chemical methods. Fortu- 
nately the progress of chemistry aids those engaged in de- 
tecting and exposing these adulterations equally with those 
engaged in the opposite pursuit. The more deceptive the 
methods employed in adulterating the more complete and 
certain are the methods employed in detecting and expos- 
ing them. 

It is easy to see that the necessary certainty and clearness 
has not yet been attained in all cases, since the art of testing 
food by scientific methods is scarcely more than fifty years 
old, and because we rarely have to do with simple chemical 
substances, but mostly with mixtures very difficult to sepa- 
rate. Certainly chemistry should not be blamed for such 
flaws in its methods, for every science has similar imperfec- 
tions, but the representatives of those sciences should know 
these flaws so as to know just how far their methods are 
reliable and to what degree these reactions are conclusive. 

That these self-criticisms are not sufficiently practical by all 
chemists has frequently been proven by experience. Within 
the last decade, since the chemical examination of human 
food has received special attention, we have seen how often 
the most incredible analytical results used for the judicial 
prosecuiion of dealers and producers, and the exaggerated 
statements which have been made regarding the extent of 
food adulterations, have excited in the public a mistrust and 
suspicion which, with the single exception, perhaps, of wine 
adulteration, is out of all proportion to the actual frequency. 
One case may here be adduced as proof of what has just 
been said. Some time since twenty samples of chocolate, 
were tested in Stettin, and declared adulterated, and the 
manufacturers indicted. Upon an appeal of the indicted 
persons, the chocolates were again examined, and in the 
second instance were all pronounced pure and unadulte- 
rated. 

Unpleasant occurrences of this sort have produced a 
lamentable sense of insecurity among producers as well as 
consumers, and a justifiable mistrust of the reliability of 
chemical tests. They form a welcome tool for the manu- 
facturers with which to combat the enforcement of the food 
and victuals law. The honest manufacturers oppose the law 
because they have reason to fear injury to their good name 
.and credit, as well as to their pockets, from careless tests of 
their goods; while the dishonest parties prefer to conduct 
their adulterations without any law to fear. 

This explains, but does not justify, the opposition of 
manufacturers to the law. The honest manufacturer is as 
much interested as the chemist in deciding just what is de- 
ceit and adulteration, and what is allowable. 

The lecturer had had occasion to test forty kinds of 
chocolate in the experimental station at Carlsruhe. He de- 
termined the quantity of water, fat, sugar, of dried cacao 
mass, and of ashes, in all these chocolates. He also tested 
the purity of the fat, and examined the chocolate micro- 
scopically. 

The determination of the water by drying a weighed 
quantity of chocolate at 60° or 80° C. offers no diffi- 
culty; to render the mass more porous it is mixed with 
twice its weight of dry sand. The fat was extracted with 
ether from 10 grammes of chocolate in Soxhlet's extraction 
apparatus, 'and dried at 100° C. before weighing. It was 
found that the same chocolate, treated in the same appa- 
ratus, gave ^ to 1 per cent more fat in the first analysis 
than in the second; and that in the first analysis the ethereal 
solution of fat was turbid, but in the second it w as clear. 
The cause of this was found to be that the ether extracted a 
resinous substance from the new cork stopper the first time 
it was used, and this contaminated the fat and caused tur- 
bidity; hence it is advisable to boil the corks in ether several 
times before using. The ethereal fat solution had also, 
almost always, some brown flakes, which were shown by 
the microscope to be cacao substance, hence it was neces- 
sary to filter the solution before evaporating it. The purity 
of the fat, after drying and weighing, was tested by aid of 



its melting point and solubility in ether; its odor is not of 
much use, as it is concealed by the characteristic cacao 
aroma which adheres to it very tenaciously. The fusing 
point of cacao fat determined in capillary tubes is not, as 
frequently stated, between 27° and 31° O, but remains quite 
constant at 21° C. (70° Fahr.). Since tallow melts under like 
conditions at 34° to 37° C, any considerable adulteration 
could easily be detected by the melting point. It would be 
still more distinctly seen by the so-called ether test. Cacao 
fat dissolves completely and easily in twice its weight of 
ether, while tallow requires much more ether for solution, 
so thatwhen tallow is present a turbid white paste is formed 
instead of a perfect solution of light yellow color. 

Although it is not difficult to detect tallow, many chem- 
ists have racked their brains in vain in seeking a test for 
sesame oil; but really it is scarcely worth the .trouble, for 
experience has shown that it is impossible to put more than 
four per cent of sesame oil in chocolate without its striking 
through the paper wrappers; or, if tin foil is used, the 
chocolate has a greasy and suspicious appearance. The 
addition of so small an amount of a nutritious substance 
like sesame oil is not calculated to greatly enrich the manu- 
facturers, and is scarcely added for pecuniary reasons, but 
rather to give it a smoother and- finer appearance, especially 
on the fracture. 

The sugar is determined in the chocolate from which the 
fat has been extracted by ether. It requires some attention 
and experience to obtain figures not entirely unreliable. 
Herbst employs the extraction with alcohol as the handiest 
and best. The chocolate mass is wrapped in filter paper 
and boiled in fifty per cent alcohol as long as it imparts to 
it a reddish brown color. It is not advisable to employ 
water alone to dissolve the sugar, as that dissolves the cacao 
starch, and the result would be much too high, especially 
when there is flour in it. 

By evaporating this extract to dryness and weighing the 
residue, figures are obtained that may be six per cent too 
high, because the alcohol dissolves other extracting sub- 
stances present in chocolate. It is, therefore, necessary to 
dissolve the residue in cold water, filter, evaporate again, 
and dry at 100° C. in a stream of coal gas. 

One circumstance deserves notice here, that may cause 
the manufacturer and analyst to differ. In most cases a 
chemical analysis shows a rather higher percentage of sugar 
than the proportions used in making it. One reason for 
this is that in making chocolate the substances are weighed 
in a moist condition corresponding to the moisture in the 
i atmosphere, and are afterwards dried, so that the percentage 
composition, when finished, differs from that of the recipe. 
Then, too, a small part of the starch in it may easily be con- 
verted into sugar. As yet Herbst never has found the 
amount of sugar to differ more than two per cent from that 
required by the recipe. 

The mass from which fat and sugar have been removed 
is dried and weighed. The sum of water, fat, sugar, and 
residue must equal 100. [He seems not to take into account 
the extractive matter dissolved by alcohol. — Ed.] 

As pure cacao contains, on an average, fifty per cent of 
fat, the quantity of fat found in manufactured chocolate 
ought to be about equal to one-half the weight of the choco- 
late after deducting the sugar. For example, chocolate 
made from 63 parts of sugar and 37 of cacao mass would 
normally give about the following results: 

Moisture 8 per cent. 

Fat 17 " 

Besidue 18 " 

Sugar 63 

100 

If this chocolate contained much more or less than 100 — 
63-7-2 per cent of fat, we should suspect adulteration, and 
carefully test the extracted fat. 

The percentage of ash in normal chocolate should not 
much exceed two per cent. It may, of course, be tested for 
mineral substances, like ocher, bolus, and barytes, which 
are added sometimes to give weight or color. 

Microscopic examination serves to detect flour, sago, 
chiccory, acorns, etc. 

From the results of the above-given tests it is not difficult 
for a chemist to judge of the value of a sample of chocolate 
and to detect gross adulterations worthy of punishment. 

In constructing a law to regulate and prevent the sale of 
adulterated chocolate, the above facts must be taken into 
account, and then the legal definition of chocolate would be 
nearly as follows; "Chocolate is a mixture of nearly equal 
parts of sugar and ground cacao mass, with the addition of 
certain flavors and spices, but excluding all foreign fats and 
grease. 

An addition of flour can only be permitted when 
the kind of flour is plainly stated on the label." This would 
work no injustice to manufacturers, while it would indicate 
to the chemist what to direct his attention to, and would 
benefit producers and consumers equally. 

As regards the chemist himself, if he is unable to recog- 
nize the foreign fats with sufficient sharpness, he will be 
aware of the flaws in his own knowledge and keep silent 
until he has filled up thegap, or until he has found a reliable 
test for the purity of cacao butter. In this, as in every other 
case of the chemical examination of food, much injury is 
done by chemists who claim to be able to do the (at present) 
impossible, and make their reports too sweeping. It were 
better to confess ignorance than to try to palm off an inge- 
nious guess for a scientific analysis. 



The Secret of the Keely motor. 

Some weeks ago the Keely Motor Company brought suit 
against Mr. Keely to make him keep his. promises and take 
out patents. 

It was charged by the company, who, it is said, have put 
$150,000 into his schemes, that he agreed to apply for letters 
patent by July of last year. The company's attorneys, it 
was arranged, should superintend the preparation of the 
necessary papers, and they were to tell the secret to no one. 
When July came Keely asked until November to put the 
finishing touches to his inventions. This was granted, but 
it resulted in nothing, and the shareholders were obliged to 
resort to the law to force Keely to keep his contract. Keely's 
defense was purely technical. Joshua Pusey, who repre- 
sented him, argued that the inventor could not be made to 
expose that which was hidden in his own brain. If he were 
■ directed to divulge his secret, who could say whether what 
he might say would be a secret or not? The court could not 
make a decree, he said, because there were no reasonable 
means of enforcing it. 

Nevertheless, after hearing the'argument at length, Judge 
Pierce, of the Court of Common Pleas, Philadelphia, over- 
ruled Keely's demurrer, and ordered him to make known his 
process according to his contract with the company. The 
court, no doubt, treated the suit with becoming seriousness, 
but it is suggestive, to say the least, to see that the order 

was given April 1. 

m i « > » 

A Manometer for High Pressures. 

To avoid the use of very long and cumbersome mercury 
tubes, Dr. M. Thiessen, in Berlin, has invented .one consist- 
ing of several short tubes. These are arranged vertically 
and terminate at both ends in a larger steel tube provided 
with stopcocks, so that the tubes can be cut off from each 
other in pairs, so that Nos. 1 and 2 are united at the top, 2 
and 3 at the bottom, 3 and 4 at the top, 4 and 5 at the bot- 
tom, etc. The apparatus is first filled with water, avoiding 
air bubbles, and then part of the water is displaced with 
pure mercury, so that when all the cocks are opened each 
tube will be half full cf mercury. The tubesare then shut off 
from each other in pairs as above described, connecting alter- 
nately above and below. When pressure is exerted on the 
water in the first tube, the mercury will rise to about the 
same height in every tube, but the pressure exerted will 
nearly equal the pressure represented by the sum of the dif- 
ferences of levels of the mercury in each tube. For greater 
accuracy in arriving at results for scientific purposes the 
columns of water must be reduced to mercury pressure and 
each tube corrected by previous experiment. By making 
use of a suitable comparator for measuring difference of 
height it is said that very accurate results can be obtained. 

P. N. 

»n i » 

Tbe Kingship of Cotton. 

Whoever controls the cotton goods of the world controls 
the exchanges of the world. In this sense, "Cotton is 
king." The great mistake of the Southern people, in think- 
ing that cotton was king, consisted in believing that raw 
cotton was king. There was a little of truth in their belief, 
as there is in most wide-spread popular delusions. Whoever 
controls the cotton cloth is a king, and powerful though not 
an unlimited monarch. Very few people want raw cotton ; 
or can do anything with it, individually; every one wants 
cotton cloth, in some form, and every one can individually 
turn it to his purpose. The Southern people did not see 
this truth, and therefore never perceived that they were 
more completely dependent on the manufacturer of cotton 
than almost are the raisers of any other agricultural pro- 
duct whatever upon the consumer of that particular article. 
Of all the great products of agriculture, cotton in its raw 
state is one of the least necessity to the individual man. It 
requires the capital, skill, and mechanic arts to make it 
available. — Senator Bayard. 

« in » 

Dangerous Car Couplings. 

The needless maiming and killing of brakemen and yard 
men in making up railway trains has often been deplored 
in these columns, and the belief expressed that such unacci- 
dental "accidents" might easily be prevented. We are 
glad to see that a court in Orange County, in this State, has 
awarded John Gottlieb, a brakeman on the Erie road, $5,000 
for damages so received. Automatic couplings, or coup- 
lings safely operated from the side of the car, will be gen- 
erally adopted just as soon as the courts make the present 
style unprofitable to the railroad companies. 



Large Arrival of Immigrants. 

Thursday, April 6, was a busy day at Castle Garden, New 
York. There were landed that day 6,481 immigrants, the 
largest number received at this port on any day this season. 
All were in good health, and there is every reason to expect 
that the great majority of them were desirable additions to 
our working force as a nation. The next day the arrivals 
were sufficient to swell the number to nearly 10,000. Last 
year there were two successive days in which the arrivals ex 
ceeded 11,000. 



Inventions Needed. 

A writer on cranberry culture, in the Mural New Yorker, 
says that there is much needed a machine for separating the 
rotten and frozen cranberries from the sound in preparing 
them for the market. A machine of this kind that will do 
perfect work is not known. A machine for harvesting the 
berries is also greatly needed. 
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NEW GOLD SEPARATOR. 

The rotary shell of the gold separator shown in the en- 
graving is made with annular offsets upon its inner surface 
to facilitate the support of the mercury upon the inner sur- 
face of the shell. The base flange of the shell is provided 
with a movable rim, having racks and pinions for raising and 
lowering it, so that the height of the rim may be gradu- 
ated to the amount of mercury on the flange; this rim 
is lowered automatically by means of the weighted arms 
thrown out. by centrifugal force, which also causes 
the mercury to pass up the inner surface of the shell. 
The vertical drive shaft is provided with a pulley, and 
carries the distributer on its upper end. 
In using the separator mercury is placed in 
the ring trough at the bottom of the outer 
shell, and as the shell is revolved the mer- 
cury is driven up its inner surface by centri- 
fugal force, the ascent of the mercury being 
facilitated by the offsets of the outer shell, 
the mercury being supported by centrifugal 
force, the flare of the shell, and the off-sets 
or steps. As the sand is introduced into 
the machine by the fan blower it falls upon 
the conical grooved distributing plate; it 
is evenly distributed by centrifugal force 
against the coating of mercury spread over 
the inner surface of the outer shell, and the 
particles of gold in the sand will be taken 
up or amalgamated by the mercury, while 
the sand slides down the inner surface of the 
outer shell and over the upper edge of the 
movable rim. As the sand falls from this 
rim it is received upon the conical discharge 
plate below, and is thrown out of the ma- 
chine by centrifugal force. It is claimed that 
by this construction every particle of gold 
will be withdrawn from the sand and held by 
the mercury, while the sand is discharged 
freely from the machine. 

This invention has been patented by Mr. 
Horace E. Henwood, of Kansas City, Mo. 

■*• ♦ ■» — — 

New Disinfectant. 

Professor Carlo Pavesi, of Italy, proposes 
as an improved disinfectant a solution com- 
posed of chloride of lime, camphor, and glycerine. This 
mixture is capable of being used in all cases in which phenic 
acid is now employed, and its odor is less disagreeable, less 
irritating, and less toxic than that of the latter. It is said 
to at- once arrest the putrefaction of animnl bodies, and is 
highly commended by the London Medical Record. 



toward the vehicle, turning the toothed wheel which carries 
a cam in which a roller attached to the gate rests. This 
'raises the gate bodily until the latch is released, when the 
roller rolls down the incline of the cam, and the gate is 
opened by its own gravity. Closing the gate is simply the 
reverse of this operation. The gate operates in the same way 
when approached from either direction, and it may be opened 
by hand whenever necessary. 

It will be seen that as all of the strain on the toothed 
bar is a pulling strain the rods may be made very small, 
like wires, or even chains or other flexible connections 
might be used. 
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IMPROVED AUTOMATIC GATE. 

This gate is opened and closed by the vehicle which 
passes through it without compelling the driver to alight. 
It is un improvement upon the form of automatic gate in 
which a sliding toothed bar acts upon a set of segmental 
teeth connected With the gate post to open or close the gate 
by the longitudinal movement of the sliding bar, the latter 
being actuated by rods on opposite sides of the gate con- 
nected with double-cranked shafts that are struck and de- 
flected by the vehicle wheels. 

To each end of the sliding toothed bar, B, is attached a 
horizontal rod, D, which is 
arranged in guides on the 
bed frame so as to have a 
free longitudinal movement. 
These rods extend at right _ 

angles to the closed position 
of the gate. Near the ends 
of these rods, on each side, is 
arranged a crank shaft, C, 
whose looped or cranked por- 
tion is normally held in a ver- 
tical position, so as to be 
struck and turned down by 
a vehicle wheel. On the other 
end of this crank shaft (on 
each side of the gate) is rigid- 
ly secured a lever, which is 
fastened about its middle to 
the shaft, and which lever, 
together with the bend of the 
crank shaft, is held in verti- 
ca 1 position by a spiral spring 
attached to the top of the 
lever at one end and to the 
top of a vertical bar at the 
other. This spring will be 
housed in a suitable case or 
tubing. From the opposite 

ends of each lever pull rodsexte*nd, both terminating in their 
ends next to the gate in eyes that loosely encircle the main 
rod, D. 

On the main rods, D, are stop blocks, against one 
of which the upper pull rod pulls when the crank shaft is 
deflected in one direction. When the crank shaft is deflect- 
ed in the other direction the lower pull rod is operative. In 
operating the gate automatically by the passage of the vehi- 
cle, it will be seen that when the wheels of the vehicle strike 
the first crank shaftand deflect it toward the gate the lower 
pull rod pulls on the stop block, and the toothed bar is pulled 



HENWOOD'S GOLD SEPARATOR. 

This useful invention has been patented by Messrs. J. Aus 
tin and B. Chamberlain, of East Liberty, Ohio. 



Lightning Rods. 

A meeting was recently held at the rooms of the Meteor- 
ological Society, London, at which delegates w T ere present 
from the Bdyal Institute of British "Architects, the Physical 
Society, and the Society of Telegraph Engineers, to consider 
the desirability of issuing a code of rules for the erection of 
lightning conductors. After discussion, a set of rules was 
promulgated, in which it is set forth that " the rod should 
not be bent abruptly around sharp corners, and in no case 
should the length of the rod between the points be more 
than one and a half times as long as a straight line joining 
them. Where a string course or other projecting stonework 
will permit, the rod may be carried through instead of 
around the projection." In keeping with this, " the rod is 
not to be kept from the building by glass or other insulators, 
but attached to it by metal fastenings. Rods should, pre- 




NEW AUTOMATIC GATE. 

ferentially, be taken down the side of the building which is 
most exposed to rain. They should be held firmly, but the 
holdfasts should allow for contraction and expansion." 

This non -insistence on insulation, as to lightning rods, is 
to many persons strange, as adequate insulation is required 
forthe safe use of electric-light wires. Lightning will always 
follow directly the best — not necessarily the shortest — con- 
ductor, in its passage to or from the earth ; to use a figura- 
tive expression, it may be said not to have time to turn off at 
right-angles from a metal rod, properly joined and continu- 
ous, to enter a building. While, however, the lightning 



flashes instantaneously through the rod, and the quicker it 
passes the better, the electricity passes as a steady; constant 
stream to the carbons of lamps, and thence to the earth. 
There may be said to be a kind of " storage" of it in the 
wires, through its being allowed topassonly as It can inflame 
the carbon points of the arc light, or render incandescent 
the slender carbon thread. In the case of the rod, insula- 
tion as a resistant is to be first considered; in the case of the 
wire, insulation as a non-conductivity is the chief point. 

„ 1 | 1 m 

NEW INVENTIONS. 
A novel thill coupling has been patented by Mr. Elias 
Hoxie, of Bed Creek, N. Y. This invention 
consists of an adjustable brace, secured to 
the under side of the thill and to the bolt by 
which the coupling is accomplished, the object 
being to prevent noise by the rattling of the 
parts against each other. 

It is desirable that the covers of jars of 
pickle casters and analogous articles of table 
ware shall be permanently connected with the 
caster, so that they may not become misplaced 
or lost and yet be capable of being removed 
from and replaced on the jars quickly and 
conveniently. Mr. Thomas Leach, of Taun- 
ton, Mass., has devised an improvement in 
which the cover is attached to a curved or 
crank rod, that is adapted to slide vertically 
in a tubular guide forming a flxed portion of 
the frame of the caster and located above the- 
jars. 

Mr. James P. Edwards, of Washington,. 
D. O, has patented an angle brick for bay 
windows and other obtuse-angled structures, 
in which the bricks at the angle shall be sub- 
stantially tied with lap joints, and in which 
all cutting of brick is avoided, while the 
angle may be changed as desired. 

A novel barber's paper clip has been pa- 
tented by Mr. Moses Cohen, of Hallettsville, 
Texas. This invention relates to clips for 
holding slips of paper upon which razors are 
to be wiped in shaving the beard. It is 
formed by doubling upon itself a strip of 
metal, preferably spring brass, in such a man- 
ner that the central bent portion shall serve as a spring to 
hold the two straight portions in contact with each other. 

Mr. Lloyd W. Gates, of Calhoun, Ky., has patented an 
improved car coupling the principal features of which con- 
sist of a concentric coupling hook, which is adapted to en- 
gage with a link automatically. 

An improvement in hydraulic elevators has been patented 
by Mr. Charles T. Widstrand, of Minneapolis, Minn. *fhis 
invention consists in an elevator provided with a hydraulic 
rotary engine, pressure wheel, or pump having an inlet pipe 
leading to one side of the pistons and an outlet pipe lead- 
ing from the opposite side, a reservoir communicating with 
the outlet pipe, and an induction valve located between the 
pipes, and which is adapted to connect them with each other, 
so that the cylinder may be kept full of water, and the de- 
scent of the cab regulated by the free or retarded circulation 
of the water through the port of the induction valve. 

Mr. Thomas N. Lupton, of Winchester, Va., has patented 
an improvement in shutter workers for moving and lock- 
ing an outside shutter from 
inside the sash. The shutter 
is operated by a horizontal 
bar extending through the 
side facing of the window, 
and connected with a lever 
which moves above a toothed 
sector into which it locks to 
secure the shutter in the re- 
quired position. 

Mr. John G. Trenear, of 
Huntington, W. Va., has pa- 
tented an improved mode of 
ventilating sewers and traps 
by which all gas will be re 
moved from the sewer by 
passing through a vertical 
pipe into an air pipe, and 
thence to a furnace, where 
the gas is consumed. If any 
gas passes up through the: 
lower end of the waste pipe, 
it will pass thence through 
another pipe into the air pipe 
and be carried thence to the 
furnace and consumed. 

A novel agitator or egg 
beater has been patented by 
Mr. Gus. W. Richardson, of Hill Grove, Ky. This is an 
ingenious arrangement of a nollow cover apertured on its 
sides and inclosing a set of agitating wheels, by which the 
eggs are rapidly and thoroughly beaten. 

Mr. George P. Goodell, of Pulton, 111., has patented a cal- 
endar adapted for continuous use for indicating days and 
months, and also for finding the day of the week and months 
of years past, present, and future. This invention consists 
in the combination of changeable week and month rollers 
and a calendar card having upon it a monthly calendar and 
a key calendar for use m setting the rollers. 
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Magnetic Iron Ore Sands In the Forge Fire. 

In a paper read before the U. S. Association of Charcoal 
lion Workers, at Ironton, October 12, 1881, Mr. M. Hoag- 
land.of Rockaway,N J., gives the following interesting facts. 

At the Rockaway Rolling Mill, in New Jersey, four Cata- 
lan forge fires are in operation, making charcoal blooms 
from black magnetic sand, and a very superior article is pro- 
duced for steel purposes. The product is largely used by 
the Sanderson Brothers Steel Company, at Syracuse, N. Y., 
and it is found that crucible steel made from this mineral 
sand is superior to anything yet produced from any other 
American iron; in fact, equal in every respect to steel made 
from the best brandsof Swedish iron. The steel made from 
this sand has been thoroughly tested for cold chisels, turn- 
ing tools, and miners' drills, and in every instance has given 
entire satisfaction. The ore is treated by the Wilson pro- 
cess of deoxidizing, and afterward worked iu the usual way 
in the Catalan forge. The deoxidizing, it is claimed, saves 
one half the charcoal, or, in other words, it takes only one 
half as much coal to make a ton of iron by the Wilson pro- 
cess as is used in the old-fashioned fires. The waste heat 
from the fire is used for deoxidizing the ore. It was found 
difficult to work this black sand, on account of the large 
percentage of titanic acid it contains, until they adopted a 
method of clearing it with a powerful magnetic machine 
invented by C. G. Buchanan, and manufactured by M. H. 
Hoagland, of the Union Foundry. The machine separates 
the magnetic sand so thoroughly that none of the titanium is 
found in the portion which passes over the magnet; in fact, 
where properly managed, the product of the machine will 
yield by analysis 71 to 72 per cent of metallic iron. 

The results of the separation have been so satisfactory 
that parties who have other ores than black sand have 
adopted machinery invented by Mr. Buchanan to reduce 
their ores to a fine consistency, separating by the magnet, 
preferring the magnetic process, because the fine ore which 
is washed away by the jigging process is all saved, the mag- 
net taking out nearly all the ore, leaving less than two per 
cent in the tailings. Another set of this machinery is to be 
put in operation as soon as it can be built, at Elizabeth port, 
N. J., where the Wilson process will be used, producing 
iron by the direct method, using petroleum as fuel in pud- 
dling furnaces. 

« m» 

Printing Ink. 

The base of our common printing ink, as is well known, 
is a linseed oil varnish, which sometimes possesses a dis- 
agreeable odor, and the ink made from it smells so badly as 
to make a freshly-printed paper an unpleasant companion 
for sensitive nostrils. Dr. Brackenbusch, of Berlin, pro- 
poses to overcome this disadvantage by replacing the linseed 
varnish with a solution of colophonium (rosin) in paraffine 
oil. He dissolves 45 parts of fine rosin in 25 parts of paraf- 
fine oil by heating tbem to 80° C. (176° Fah.) or by mixing 
them with a machine at ordinary temperature. When the 
solution is effected, if such it may be called, 15 parts of soot 
or lampblack are added. 



NOVEL BELT FASTENER. 

The engraving shows a simple, easily applied belt fast- 
ener, recently patented bj' Mr. Alfred H. Noble, of New 
Milford, Conn. The fastener is cut from a sheet of brass, as 
shown in Fig. 1, and has an open head or eye, a tongue or 
shank projecting therefrom and capable of being inserted 
through holes in the meeting ends of a belt and through the 
head or eye, and folded over. A lip projecting from the 
head or eye opposite the tongue is folded over the tongue to 
hold it down. The form of the fastener is shown in Fig. 1. 
The various steps in the operation of fastening the belt are 
shown in Fig. 2. 

The first fastener is shown as merely inserted in the holes 
in the adjoining ends of the belt. In the second fastener 
the tongue is drawn through its hole in the head of the fast- 
ener, and is bent upward at right angles and cut off at the 
required length. In the third fastener the tongue is bent 




NOBLE'S BELT FASTENER 

down on the lip projecting from the head, and in the fourth 
the lip is bent over the end of the tongue. 

This fastener, besides being simple and easily and quickly 
applied, is cheap and strong, having all of the advantages of 
the best leather lacing with none of its defects. 

Further particulars may be obtained by addressing the 
inventor, or Messrs. Greene, Tweed & Co., 118 Chambers 
street, New York city. 

m i n > ^ 

COMPRESSED-AIR MACHINE USED IN THE CHANNEL 
TUNNEL. 

The length of the Submarine Continental Railway Com- 
pany's Tunnel, under sea, from the English to the French 
shore, will be. twenty-two miles; and, taking the shore ap- 
proaches at four miles on each side, there will be a total 
length of thirty miles of tunneling. The approach tunnel 
descends from the daylight surface by an inclosed gallery, 
with an incline of 1 in 80, toward Dover, to a point on the 
Southern Railway Company's line, about two miles and a 
half from Folkestone. The exact point is at the western end 
of the Abbot's Cliff tunnel, at which point the gault clay 
outcrops to the sea level. Half a mile of heading has been 
driven, by machinery, from this point; after which the 
works were suspended to enable them to be resumed at a 
point nearer to Shakespeare's Cliff, where the tunnel passes 



under the sea. The shaft at this point is 160 feet deep. It 
is sunk close to the western end of Shakespeare's Cliff. The 
shaft passes through about 40 feet of overlying debris; it 
then just touches the white chalk, which is pervious to 
water, after which it goes down to the beginning of the tun- 
nel, which is here 100 feet below the surface of the sea. A 
heading, now three-quarters of a mile long,. has been driven 
in the direction of the head of the Admiralty Pier, entirely 
in the gray chalk, near its base, and a few feet above the 
impermeable strata formed by the gault clay. The idea of 
the projectors is so to localize the tunnel, not only in the 
part already made, but also when it passes out under the sea, 
that it shall have the body of the gray chalk above it, and 
that of the gault clay below it, both these strata being in 
themselves impervious to water, and both alike having 
heavily watered strata on each side of them; namely, the 
white chalk above the gray chalk, and the lower greensand 
below the gault clay. This condition, together with that of 
providing sufficient roof between the top of the tunnel and 
the sea, which roof has a thickness of 150 feet, will necessi- 
tate the tunnel being turned in a curved line. 

The present heading is 7 feet in diameter. Machinery is 
being constructed by which this 7 foot hole can be enlarged 
to 14 feet, by cutting an annular space, 3 feet 6 inches wide, 
around it. This will be done by machinery similar to that 
already described, but furnished with an upper bore head, 
suitable for dealing with chalk, to make an annular cutting, 
instead of acting like the first machine, which makes the 7 
foot cutting. The one machine will follow the other, at a 
proper interval; and the debris from the cutting by the first 
will be passed out through the second machine. The com- 
pressed air, likewise, which is necessary to work the ad- 
vanced machine, will be similarly passed through the ma- 
chine coming behind. There will be no difficulty in speed- 
ing the machines so that they shall work along the tunnel at 
the same rate of progress; and the larger machine can, as 
well as the smaller one, do its work with a minimum of 
manual labor; only two men are at present needed for each 
machine. 

The engraving shows the Beaumont & English compressed- 
air boring machine at work. The length of this machine 
from the borer to the tail end is about 33 feet. Its work is 
done by the cutting action of short steel cutters fixed in two 
revolving arms, seven cutters in each, the upper portion of 
the frame in which the borer is fixed moving forward five- 
sixteenths of an inch with every complete revolution of the 
cutters. In this way a thin paring from the whole face of 
the chalk in front is cut away with every turn of the borer. 
A circular tunnel is formed having a diameter of 7 feet. A 
man in front shovels the crumbled debris into small buck- 
ets, which, traveling on an endless band, shoot the dirt into 
a "skip "tended by another man. The skip, when filled, 
is run along a tramway to the mouth of the shaft. At 
present these trolleys, each holding about one-third of a 
cubic yard, are drawn by men, but before long it is hoped 
that small compressed air-engines will be used for traction. 
The rate of progress made with the machine is about one 
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hundred yards per week, but will soon be much accelerated. 
As worked at present, the number of revolutions it makes is 
two or three per minute, which, as the advance by each revo- 
lution is five-sixteenths of an inch, amounts to boring nearly 
an inch a minute while the machine is at work. But Colonel 
Beaumont anticipates no difficulty in making the machine 
cut its way at the rate of three-eighths of an inch per revo- 
lution, and getting five revolutions per minute, which would 
give a rate of advance of two inches per minute. A very 
important question has been raised with regard to the sup- 
ply of compressed air. Carried in four-inoh iron pipes, it 
now reaches the machine with a pressure of about 20 lb., 
the pressure at the compressor at the shaft mouth being from 
30 lb. to 35 lb. ; but by increasing the diameter of the sup- 
ply pipe to eight inches the loss of workingvalue by friction 
would be greatly diminished, if not rendered inappreciable. 
The boring has now advanced to the length of 1,250 yards, 
or, say, three-quarters of a mile, and it is going on at the rate 
of three miles a year. Simultaneous borings from the 
French side at the same rate would give six miles a year, or 
a complete tunnel underneath and across the Channel in 
three years and a half. 

The shape which the completed tunnel will assume will 
probably be a circle 14 feet in diameter, but flattened at 
the bottom to receive the rails. It will be lined with two 
feet thickness of cement concrete; not that this is necessary 
to insure the stability of the work, hut to prevent accident- 
al falls of chalk. The concrete will be made of shingle 
from Dungeness, and of cement formed from the gray 
chalk excavated from the tunnel itself. In this manner the 
tunnel will afford the means of its own lining at a cheap 
rate. The gradients will be 1 in 80, on each side, until the 
depth 150 feet below the bottom of the sea is reached; after 
which the line may be said to be level, subject only to a very 
slight inclination from the center outward, to prevent the 
lodging of water. 

RECENT DECISIONS RELATING TO PATENTS. 
United States Circuit Court— District of Maryland. 

THE AMERICAN BALLAST LOG COMl'ANV OF NEW YORK VS. 
BARNES et al. 

In equity — bofore Judges Bond and Morris. 

Patent No. 126,938— Ballast Logs— Patent. — The 
complainants' device is essentially a combination of two 
counterbalance weights, and cannot be construed to cover all 
methods by which vessels may be kept in an upright position 
while in port, by means of contrivances fastened on the out- 
side and floating in the water, but only such as are sub- 
stantially identical with the device described in a patent in 
construction, form, and principle of operation. 

Defendant having dispensed with one of the essential ele- 
ments of the combination, and having substituted therefor a 
new mode of accomplishing the same object, not a mechani- 
cal equivalent, and not similar in principle of operation, 
there is no infringement. 

Bill dismissed. 

«-<-*>_«. 

Financial and other Results of the Recent Inter- 
national Exhibition of Electricity at Paris. 

Mr. Cochery, the Minister of the Post and Telegraph De- 
partment, lately addressed a report to Mr. Grevy, President 
of the French Republic, giving a recapitulation of the finan- 
cial results of the exhibition held last year In Paris, and this 
summary has just been published. Some of its most essen- 
tial points will be of interest to American inventors and other 
participators in the Exhibition. Mr. Cochery says: 

"In face of a recess of the Chamber of Deputies we w T ere 
unable to engage the state in eventually paying certain sums 
in case of debts being incurred ; at the same time it would 
have been impossible to wait till the assembling of the depu- 
ties before beginning the preparatory work. 

" Some people having liberally offered to guarantee the state 
against any losses which might be entailed by the Exhibition 
after deducting the receipts it produced, we were enabled to 
accept these propositions, which protected the state against 
any eventuality, and were happily able to invite the different 
nations to take part in the Exhibition. 

" The association formed for the purpose of carrying out 
this Exhibition, guaranteeing the state against loss, at the 
same time stipulated besides, that in case the receipts of the 
Exhibition be greater than the expense incurred the balance 
should be remitted to the government, to be employed by the 
same in works profitable to the electric light. 

"The Exhibition was opened on the 10th of August, and 
though in the beginning all was not finished, fifteen days had 
not elapsed before the completeness of arrangement was per- 
fect. 

"From the 27th of August the Palais of Industry was 
illuminated by electric light every evening. 

" The number of exhibitors was 1,764, of which 937 were 
Frenchmen and 827 were foreigners. 

"The number of visitors who bought cards of entry was not 
less than 673,473. Free entry was permitted to a great many. 
Cards were distributed most liberally to schools, workshops, 
etc., and the two last days of the Exhibition were devoted to 
the public gratuitously. During these two days more than 
80,000 people were able to profit by this liberality. 

"Thelawof the 27th of December, 1880. accorded a subven- 
tion of 200,000 francs, and to this sum 25, 000 francs were added 
by the city of Paris; to this add the receipts, and we find the 
sum total of the Exhibition's treasury to have been 
1,048,417.68 francs; actual expenses, 689,490.84 francs. From 
this it results that a net profit of 358,926.84 francs was made, 



and after having settled a few debts still unpaid the remainder 
will not be less than 325,000 francs. It is this sum, the sub- 
vention by the state of 125,000 francs deducted, that will be 
returned to the government with the prayer that the same be 
used in creating a laboratory of experimental electricity." 

Mr. Cochery then proceeds to recommend that this petition 
be granted, as he considers that the signature of the Presi- 
dent affixed to a deed or decree carrying out the idea the 
petition designates, will be a perfect completion to favorable 
results attained by the Exhibition, and thus be an encourage- 
ment for those who in future undertake to carry out exhi- 
bitions. 

The collection of electrical machines and implements at the 
Palace of Industn- proved what immense progress has been 
made in electricity within the last few years, and the estab- 
lishment of a central laboratory of electricity will furnish 
the means, in France at least, to develop this science, the 
future of which is so vast. 

The laboratory will in a modest way continue the work of 
the Exhibition, and will be under the supervision of the De- 
partment of Post and Telegraph, the department that organ- 
ized the Exhibition of Electricity. Mr. Grevy has signed the 
necessary decree, and has thus established the new laboratory 
of electricity, sanctioning the use of the net balance of 
325,000 francs produced by the Exhibition to found and sup- 
port this new branch of the Post and Telegraph Depart- 
ment. 

This is the way science and art are encouraged in the Old 
World. People are willing to pay high taxes when the state 
makes some show of generosity in such public matters as 
appertain to science, art, and the industries. G. 

Insuring the Insurance Companies. 

Edward Atkinson and William B. Whiting send the fol- 
lowing timely suggestions to the members of the Boston 
Manufacturers' Mutual Fire Insurance Company: 

It is impossible for any man who takes an interest in the 
profession of mutual underwriting not to endeavor to cope 
with the dangers of great conflagrations, which are day by 
day becoming greater in our large cities, even though the 
factory mutual companies have no direct interest in the mat- 
ter. The only drawback to the pleasure of conducting a sys- 
tem of insurance — the objective point of which is not merely 
to pay an indemnity for loss, but much more to saveproperty 
from destruction by fire — is that it becomes a habit to look 
at every building in process of construction with a critical eye, 
and one is apt to lose patience in witnessing the waste of 
money in unsafe methods, where the simplest rules of safety 
would save large sums even in the cost of building. The 
handsome and well composed fronts of warehouses and 
hotels, and the apparent solidity of churches and school- 
houses, cease to give any pleasure or satisfaction, even as 
works of artistic design, when we know that every part of 
the interior is so constructed as to assure heavy damage or 
complete destruction if a fire happens in any part of the 
premises ; while the surveys which we have occasionally been 
asked to make, with a view to preventing the destruction of 
insane asylums and hospitals, leave an unpleasant impression 
of almost criminal stupidity and ignorance in their mode of 
construction, and in the arrangements of the fire apparatus. 
Not only does the danger to property demand attention, but 
the danger to life compels it; and any true man would lose all 
self-respect who did not use what little influence he might 
possess, and urgently present the lessons learned from his 
experience, in an endeavor to prevent disasters which may 
occur at any moment — such disasters as have lately occurred 
at the destruction of the theater in Vienna, at the recent fire 
in New York, and in other recent instances which need not 
be mentioned. i 

Destructive fires in theaters almost invariably begin amidst 
the combustible materials upon and over the stage; the seen- | 
ery is not only of necessity combustible, but the materials 
which are in constant use, such as paints, oils, light wood, 
canvas, and also the processes of use, of renewal, and of re- 
pair, are allot a nature which the mutual underwriter would 
regard with the utmost distrust, and would only insure at 
all when every available means of precaution have been taken 
for extinguishing the fires which experience lias absolutely 
proved will occur at comparatively short intervals in such 
stock, either from accident from without or spontaneous 
combustion within the mass. We believe this danger may 
be guarded against with almost absolute certainty by placing 
automatic sprinklers over and around the stage of any thea- 
ter, and we hope we may have so impressed the Police Com- 
missioners of Boston with the probable efficacy of this appa- 
ratus as to cause them to make its use compulsory under the 
authority recently given them. 

But inasmuch as every member of this company has a 
money interest in the safety of the commercial districts of 
Boston, New York, and Philadelphia, no apology is needed 
for again enforcing the necessity of more adequate means of 
preventing loss, especially in New York. A computation 
has recently been made that in one small section, comprising 
an area little, if any, over two acres, there is seventy million 
dollars' worth of property at risk; this may be an exaggerated 
estimate, but there are many acres upon each of which five 
to ten million dollars' worth of property is at risk. During 
the daytime there is no head of water immediately available 
in this district, and the multiplication of wires is daily ren- 
dering it more difficult to raise ladders at the right places; 
this again causes great delay in carrying uplines of hose and 
in getting the water upon the fire in such a way as to do any 
good. 



In view of these facts, attention may again be called to the 
entire feasibility of attaching permanent 4-inch iron pipes to 
the corners of blocks, and carrying a 4-inch iron pipe service 
with hydrants at every party -wall over the whole area of the 
roofs constituting a square or block of buildings; suchappara- 
tus to form a part of the public fire service, and to be used 
by the public fire department only, couplings being attached 
to the base of the vertical pipes by which a connection may 
be made with the steam fire engines. It may be useless to 
repeat this suggestion, but in view of the accumulation of 
wires, and the possible new dangersfromelectric light wires, 
a quick supply of water upon the roofs of our high buildings 
is becoming more and more necessary. At the time this 
suggestion was first made such a roof hydrant service, with 
! the necessary vertical pipes, could have been put up, ready 
: for use, at a cost of $1,600 to $2,0i)0 an acre; it might now 
cost a little more. 

If there are acres upon which the insurable value of the 
property ranges from five to thirty-five million dollars, then 
a sum ranging from $25,000 to $250,000 a year is paid out in 
premiums of insurance upon each of such acres, and if from 
one to ten such acres were burned, then from ten to fifty per 
cent of the indemnity promised under these policies of insur- 
ance would not be collected; witness the value of similar 
policies after the fires in Chicago and Boston. It may well be 
asked if it would not be worth two or three thousand dollars 
an acre for a service of roof pipes and hydrants, for the mere 
purpose of insuring the insurance companies, which may other- 
wise be made bankrupt by a fire covering only a small part 
of either of the great commercial districts of the cities 
named. 

It may also be a matter of interest to observe the fact 
that if there are acres in the crowded part of the dry goods 
district of New York upon which a sum even approximating 
$250,000 is annually paid for insurance, a single year's pre- 
mium might suffice to pay the cost of a pumping station on 
one of the docks, and of a special main pipe leading to that 
specific acre only. 

The first answer to these suggestions always is, that no 
concessions can be had in the ratesof insurance now charged 
if these precautions are adopted ; to which it may be answered 
that no concessions ought to be made upon rates which are 
already so low as to preclude the accumulation of any ade- 
quate reserve, and which are depleted from 30 to over 50 per 
cent by the mere expense of conducting the competitive sys- 
tem of insurance as now practiced. But the more complete 
reply is this: that the man who accepts or rejects provisions 
for the safety af the premises in which he has a money inter- 
est, merely on the single issue of the rate of premium charged, 
is not a safe man to be insured at any price. The difficulty, 
which really lies in the way of adequate measures for pro- 
tecting the concentrated hazards of cities, is in the difficulty 
of promoting co-operation among owners. City governments, 
as now constituted, are almost unfit to do the necessary work, 
and individual owners seem almost incapable of making the 
necessary combinations. If a conflagration exceeding the 
Chicago and Boston fires should happen to precede a finan- 
cial crisis more severe than that of 1857, if not as much pro- 
longed as that of 1873, some action may possibly be hoped 
for in the protection of warehouses already built. 

In the meantime it is a satisfaction to note that more 
attention is being given to safer methods of construction in 
many of the more recent buildings, while the old stock of 
combustible churches, hotels, schoolhouses, hospitals, and 
asylums is being consumed at an accelerated rate; the nor- 
mal rate of destruction of previous years of one church per 
week, and one almshouse, insane asylum, or schoolhouseper 
month, having been considerably exceeded during the year 
1881 in the United States. The period of combustible archi- 
tecture appears to be near its end, and in another generation 
the masters of that art may have yielded place to the better 
instructed graduates of the present day. 



The Telephone for Finding Springs of Water. 

A new use for the micro-telephone has been devised by 
Count Hugo Von Eugenberg, at Castle Tratzberg, in the 
Tyrol, namely, for finding underground watercourses. At 
several different places on the declivity of a hill, he buries 
a number of microphones in the soil, and connects each of 
them with a battery and a separate telephone. In the night, 
when other sources of disturbances are wanting, or less 
noticeable, he listens at the telephones, and is enabled to 
detect in this manner the faintest murmur or gurgling of 
water within the earth to a considerable depth. The micro- 
phone plays the part of the sensitive ear of hunter or savage, 
who is often able to detect (he presence of water in the same 
way. 

The Pioscope-Prof. Heeren's Milk Test. 

This newly invented instrument, the "pioscope," consists 
of a disk of black vulcanized caoutchouc, having in its 
middle a very flat, circular depression. A few drops of the 
milk in question, well mixed, are placed in the hollow and 
covered with the second part of the apparatus — a plate of 
glass painted with six shades of color radiating out from a 
small uncolored circular spot in the middle. The colors 
range from white gray, to deep bluish-gray. The la}'er of 
milk is seen through the uncolored spot in the center, and its 
color can thus be compared with the radiating colors, and 
its quality is judged according to the color with which it 
coincides. Thus the whitest color stands for cream, the 
next for very rich milk; then follow, in succession, normal, 
inferior, poor, and very poor. 
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The Great Meteor of March 9, 1882. 

lb the Editor of the Scientific American : 

At about eleven o'clock on the night of March 9, 1882, a 
meteor of great size and brilliancy exploded over Kosciusco 
County, Indiana, in latitude 41! 20' N., longitude 8° 50' W. 
from Washington. The following account of the phenome- 
non is derived from the Warsaw Republican of March 25, 
1882 (edited by Quincy A. Hossler, Esq.), and from a letter 
written by Albert Parker, Esq., an intelligent and trustworthy 
observer. 

Mr. Parker was one of a party of five young men who, at 
the time of the explosion, were riding in an open carriage or 
wagon about eight miles northeast of Warsaw, the county 
seat of Kosciusco County. The sky was entirely covered 
with clouds, and snow was rapidly falling. Consequently 
the meteor could not be seen till it had passed below the 
clouds; and as the explosion took place within less than a 
second after its appearance no trustworthy estimate could be 
formed of the time of flight. The motion of the meteor was 
from south to north, and was accompanied .by a noise re- 
sembling that of a rapidly moving train of cars. Its color 
was a bright rad, and its apparent size nearly equal to that 
of the full moon. According to Mr. Parker it was nearly 
overhead — probably a little north of the zenith -^at the time 
of its explosion. The report was distinctly heard at War- 
saw, and excited much attention from the fact of its occur- 
ring during a heavy snowstorm. The light of the meteor 
" was so brilliant as to blind any person looking directly at 
it, and notwithstanding the storm lightened the entire vicin- 
ity as clearly as the brightest day at noon." To Mr. Parker 
and his companions the explosion and report were very 
nearly simultaneous. No aerolites, however, if any fell in 
the vicinity, have yet been found. 

Daniel Kikkwood. 

Bloomington, Ind. , April 10. 



A Phebee Bird's Victory. 

To the Editor of the Scientific American : 

I have noticed communications in late issues of your jour- 
nal upon the subject of two and three story birds' nests. 
Permit me to relate the following, which I will personally 
vouch for. Some years ago a phebee bird had built her nest 
on a small projection under a piazza of my father's house, 
and occupied the place for several successive years unmo- 
lested. One spring a robin took possession of it before the 
arrival of the rightful owner, and would not give it up. The 
quarrel between the birds was noted by the members of the 
family, but nothing more was thought about it until fall, 
when the peculiarshape of thenestattracted attention. Upon 
examination it proved to be a double nest — one built upon 
the other — and in the lower one was found the vandal robin, 
dead. The pbebee bird had built another nest, completely 
inciosing the robin, and reared her young upon the grave of 
her enemy. E. H. Davis. 

Avon, N. Y., April 8, 1882. 



tented a poke to prevent horses from jumping fences. It 
will choke the horse and force him away from the fence when 
he approaches the fence and attempts to rise into position to 
make the leap. The invention consists of a long slotted reach 
pivoted to the bow which goes around the neck of the horse, 
in combination with a cross frame which is also pivoted to 
the bow and connected to the reach by a cross-piece passing 
loosely through the slot, the reach being formed with a rear- 
ward extension, the end of which is provided with a cross- 
piece or head which comes against the throat of the horse, the 
rear part of the frame coming against the breast of the horse. 



THE ATTEMPT TO DESTROY THE ANDRE MONUMENT. 

A year or so ago a small monument of granite was set up 
at Tappan, Rockland county, N. Y., by Mr. Cyrus 
W. Field, to mark the spot where the British spy, Major 




RECENT INVENTIONS. 

Mr. George F. Oehrl, of Belle Vernon, Pa., has patented ' 
an improved cattle car, which can be converted from a sin- 
gle to a double deck car, and vice versa, rapidly and conve- 
niently. The cattle car is constructed with a vertically ad- 
justable platform provided with guide rollers running in 
grooved vertical tracks, which platform can be raised or 
lowered by means of chains attached to this platform and 
to shafts journaled in the top of the car. When in a low- 
ered position the platform rests on suitable fixed supports 
projecting from the inner sides of the car and on removable 
cattle guards in the doorways, and when raised is supported 
by pivoted L-shaped latches. The car is provided on each 
side with two independent gates, one above the other. 

Heretofore a sheet metal plate having ornamental figures 
painted on its outer face, forming a screen and fitting over 
the mouth of a fireplace, and adapted to slide in grooves in 
the jambs, and raised by weights attached to cords secured 
to the upper end of the metal plate and passing over pul- j 
leys, has been employed as a combined fire screen and fen- 
der. In this construction, when the. sheet metal plate form 
ing the combined fire screen and fender becomes hot, the 
paintings are liable to be destroyed and the fender only 
remains, and when the fender is hot and raised it is ex- 
tremely liable to set on fire the wooden mantelpiece sur- 
rounding it, and the construction above described also 
requires an addition to the upper part of the mantelpiece. 
To remedy these defects, Mr. Thomas J. Suggs, of Fort 
Gaines, Ga., has invented a combined fire screen and fender, 
which consists of two sheet metal plates sliding in grooves 
in the jambs, the outer one provided with ornamental 
figures painted on its outer face and constituting the screen, 
and the inner sliding plate forming the fender, with a single 
balance weight for each sliding plate, the fender, when 
lowered, protecting the screen, when down, from rain and 
soot falling down the chimney, and preventing the screen 
from been overheated and the paintings on Us outer face 
from being destroyed. 

Mr. George Gpugb, of Brooklyn, N. Y., has patented an 
improved cover attachment for jewelry cases, butterdishes, 
sugar boxes, bonbonnieres, and other like articles, whereby 
the cover can be raised by pushing backward the bail handle 
of the case or box. 

Mr. Franklin P. Athey, of Middleway, W. Va., has pa- 



THE ANDRE MONUMENT BEFORE THE EXPLOSION. 

Andre, was hanged in 1780. Major Andre, it will be 
remembered, was the agent of General Clinton, com- 
manding the British forces in New York, in his negotia- 
tion with the traitor Arnold for the surrender of the impor- 
tant Americnn position at West Point, on the Hudson. On 
his way back to New York, Major Andre was captured at 
Tarrytown; and, his errand being discovered, he was taken 
across the river to Washington's headquarters at Tappan, 
where he was tried and executed. 

For some reason — probably a "personal spite against Mr. 
Field — two attempts have lately been made to destroy the 
proper memorial which he had placed upon the historic spot 
of Andre's execution. 

The first time the. inscription was battered and partly oblite- 
rated. The nextattempt would appeartohave beenmadewith 
a dynamite cartridge, placed upon the base, withthe expecta- 
tion, probably, that the explosion would overturn or shatter 
the main granite block. The vandal must have had but lit- 
tle knowledge of the action of high explosives under such 
conditions, or he would have placed the cartridge on the 
top of the monument, thus assuring its destruction. As it 
was placed, the base alone suffered seriously. The appear- 
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THE ANDRE MONUMENT AFTER THE EXPLOSION. 

ance of the monument before and after the explosion may be 
seen in the accompanying cuts. The downward thrust of a 
dynamite explosion in air is strikingly shown in the smash- 
ing of the base, while the adjacent stone was but slightly 

injured. 

m < • ' * 

Wood Carving In New lork. 

A marked and rapid increase has been made during the 
past ten years in the demand for fine wood carving, and with 
it a corresponding increase in the number of skilled work- 
men employed. Ten years ago the hundred skilled wood- 
carvers in the city were nlmost wholly engaged upon fine 
furniture. Now nearly six hundred carvers are at work for 
two firms, and as many as a thousand accomplished artists 
find employment in the city, the. larger part of them upon 
the interior decoration of houses. 

A writer for the Evening Post, who has lately, investigated 
this (for us) new industry, says, that the rapid immigration 
of skilled carvers from Europe has had the effect of reducing 



wages considerably yet they are still good. The very finest 
workmen, especially those in the possession of some secret pro- 
cesses of doing difficult work, receive wages as high as eight 
dollars a day. The average pay of good wood carvers is 
from four to five dollars a day. The process of ebonizing 
cherry-wood, for instance, used by one of the firms visited, 
is a secret known only to the workman who does it. Even 
the members of the firm have no right to ask what his secret 
is. The fact that he can get a finer, more ebony-like surface 
than any other man gives him a high value at once. Al- 
though the use of mechanical devices for carving wood are 
so much disliked by the best workmen that sandpaper is for- 
bidden, machinery is now used to cut away the rough parts 
of a bit of carving. A peculiar tool driven by steam power 
eats out the wood wherever it goes, and thus a skillful man 
blocks out in a rough way as much work in a day as twenty 
men could have done formerly. 

The delicacy and lightness of wood-carving, and the good 
pay which fair workmen receivefor it, have already attracted 
many American apprentices, who, untrammeled by union 
rules, are making rapid headway, and promise to surpass the 
foreigners. 

■ ■»<»!». 

Avalanches In Nevada. 

Several mining towns' in Nevada suffered severely by ava- 
lanches during the month of March. The snow falls were 
excessive — from five to seven feet in the valleys, and more 
on the mountains — and slides from the steep mountain-sides 
were frequent. A considerable portion of the village of 
Genoa, Nevada, was wrecked on the 16th, and many of the 
inhabitants were killed or injured. 

The slide came down the gorge immediately south of 
Genoa cation, and swept everything before it as far as Main 
street. No obstacle seemed to check this moving mountain 
of snow until it spread out and lost its force on the nearly 
level piece of land on which Genoa is built, fully a quar- 
ter of a mile from the base of the mountain. 

During the same storm scores of avalanches fell in and 
near the town of Lundy, in the Homer mining district. 
Some fifty or more persons were buried, and several of them 
killed. 

The first avalanche at Lundy, on the afternoon of Wed- 
nesday, March 15, was shot over a lofty precipice near the 
top of Mount Scowden, which rises to a height of 2,500 feet 
between and at the confluence of Lake and Mill Creek Canons, 
overlooking the southern section of the town of Lundy. 
This body of loose, dry snow dropped about 800 feet, 
where it struck upon a bench of the mountain, bounded 
out upon the air compressed, beneath it, sailed over the tops 
of the tallest pines, and came down, vertically, 1,500 feet 
from its last point of contact with the earth. Several resi- 
dences were buried by the snow; but no lives were lost. A 
second avalanche at the same place was still more terrifying. 
It started from a cliff overhanging the business center of 
the town, where no snow-slide has ever been known to 
occur. Three-fourths of the population were in the 
streets in the course of the avalanche when it started, and 
they could not flee, as. the scow was five feel deep and soft. 
Fortunately, the slide struck upon a broad and elongated 
rock mound or bench projecting from the mountain near its 
base and burst into a cloud of spray, or rather the compact 
snow was disintegrated and sent whirling with the velocity 
of fine shot from a gun, the rush of air created by the ava- 
lanche being sufficient to lift men from their feet and knock 
them several steps, and to drive the fine snow into planks 
of the building on the opposite side of the street. 

An avalanche that shot down Mount Discovery, on the 
west side of Lake Canon, at 11 o'clock Wednesday night., 
buried many persons, swept away cabins and mining works, 
and covered the bodies of some of its victims to a depth of 
45 feet. This slide was one-fourth of a mile in width, had 
run entirely across the canon, and 500 feet up the steep 
mountain on the other side. 

Many other avalanches occurred on Wednesday night and 
Thursday, some of them huge ones, that did great damage. 
Friday morning opened with a clear sky and a stiff, cold 
wind from the west. Just as the sun was pouring its wel- 
come light into the canon, and the sleepless inhabitants had 
assembled on the sidewalk to bid it welcome, three huge 
avalanches, running parallel and simultaneously, went thun- 
dering down the northern slope of Mount Gilcrest, striking 
the ice of Lake Lundy, and shooting across half a mile to 
the other shore. The sun had not yet struck the surface of 
the lake, but as immense clouds of fine, dry snow from the 
avalanches filled the air the full width of the canon, the sun 
poured through and turned the whole mass to eddying gold 
dust. Shortly afterward two other avalanches of huge pro- 
portions had a race into the canon from the south side — one 
from Deer Canon and the other from the side of the moun- 
tain just east of it. The first named had a run of two miles 
before reaching the open country. On reaching tUfe. open 
moraine, it spread out like a pigeon's tail, to a width of 
nearly halfa mile, and rolled down in a-huge wall ofsnow, 
300 or "400 feet high. In a space of one hour and a half- no 
less than nine ponderous avalanches were witnessed from 
the town, some of them running clear across Lake Lundy, 
and one crossing the creek below. 

■ — «m» — ■ 

Explosion op Cahbon Bisulphide. —A fatal explosion 
recently occurred at Bradford, Eng., due to the escape of 
carbon bisulphide into the public sewer. It appears to have 
come from a grease works where it had been used in the 
extraction of oil from, seeds. 
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FLOW FOR LAYING ELECTRIC CABLE8. 

Electrical communications are constantly multiplying, and 
this movement is seen every day increasing in rapidity. The 
invention of the telephone, and its more and more frequent 
applications, has necessitated the laying of very numerous 
conductors, and is constantly requiring a greater quantity of 
them. . In such installations air lines will probably be in the 
majority, since they are economical, easily put up, and J 
readily watched. But on another hand, they are exposed to i 
the inclemency of the seasons and to being tampered witb 
by malicious persons, and are subject to get out of order. 
It is certain, then, that in many cases subterranean lineswill 
be employed. The principal drawback to these hitter is par- 
ticularly that of their greater cost. The cables need careful 
. insulation, and putting them in place is quite a laborious 
operation. The latter offers particularly the inconvenience 
that, in addition to expense, it requires time. In certain 
cases, in war, for example, a great advantage would accrue 
from the use of subterranean lines, but it is rarely possible 
to lay them, since there is no time to do so. 

Instruments adopted for facilitating and hastening the 
operation of laying underground cables have been invented, 
and these naturally present themselves under a form similar 
to that of a plow — the principal work being to open a suffi 
ciently deep trench. This is the operation that is really 
onerous, and it is because of the cost of it that hitherto sub- 
terranean lines have been employed only incaseswhere seve- 
ral of them could be laid in the same trench. At the recent 
Electrical Exhibition there were shown two types of plows 
adopted for the purpose just indicated. One of these, in the 
German section, was light and incapable of reaching much 
depth. There is reason to believe that it was invented prin 
cipally for military purposes, and that it was designed to 
quickly lay a temporary line. Such being the case, the uti- 
lity of the instrument is not very great, for the chief interest 
is to have an apparatus capable of laying a permanent line. 
And such is the object attained by the other plow that the 
Exhibition has shown us, and which is the invention of a 
French engineer, Mr. Jules Bourdin. We give a represent- 
ation of the apparatus in the annexed figures. The man 
ner in which it operates will be readily understood. A len- 
ticular disk precedes the share, cuts the roots, and, in a word, 
opens the trench. The, share is provided behind with a bent 
tube, and lays the cable at the very bottom of the ditch that 
the compressing roller in the rear afterwards closes. The 
machine carries a windlass frame designed for holding the 
coils of wire, and necessitates the attendance of but few 
men. The instrument is simple, strong, and well got up, 
and it ought to give good results. The inventor has taken 
care to reduce the trench to a minimum in width, 
while at the same time giving it a depth which, 
it appears, is about a meter. The circumstances 
that led Mr. Bourdin to devise the-appsratu* 
under consideration are quite curious. A few 
years ago he had to locate a system of telegraph 
lines between the different factories and shops 
that lie scattered over the domains of a wealthy 
and^active Russian property owner, General de 
Maltzoff. It seems that in that country it is. very 
difficult to preserve aerial wires. The peasants 
ha^e some respect for lines belonging to the gov- 
ernment, as it would cost too dear to touch 
them; but private lines are constantly being 
damaged by them, for they do not hesitate to 
take the wires at any time to mend a broken cart 
or for any other similar purpose. It becomes 
absolutely necessary, therefore, to have recourse 
to underground lines, and it is of the utmost 
importance to lay them by some means that shall 
prove as expeditious and as inexpensive as possi- 
ble. This is why Mr. Bourdin sought to solve 
the latter problem by the use of his plow, audit 
was by the aid of this apparatus that he per- 
formed the work intrusted to him. 

As regards the speed with which cables may 
be laid by this means, we are enabled to give 
some account of. it from information furnished 
tis by an agriculturist. An ordinary plow, 
drawn by three horses, and always moving in a 
straight line, can make, according to his esti- 
mate, four kilometers per hour at a maximum, the 
furrow opened being thirty centimeters in depth. 
This 6peed could not be much exceeded even in 
very mellow soil, since it represents the maxi- 
mum speed of horses while walking; and it is 
not possible to plow on a trot. However, by 
increasing, the power of traction, the special 
arrangements of the wire-laying plow ought to 
permit the speed to be increased a little and to 
reach at least five kilometers per hour; and such, 
in fact, is the speed reached by the inventor 
during the work done by him in Russia. The 
difficulty of plowing deep resides especially in 
the resistance of the subsoil; and the depth of the superficial 
layer determines the maximum depth of the former. Very 
often this depth will not have to be very great; but cases 
will occur in whichvthe laying of subterranean cables will 
be greatly facilitated by the use of the plow that we have 
just described. — La Lumiere Electrique. 

» 1 » 1 m 

The total production of zinc in Europe in 1880 was 203,380 
tons. Germany produced 90,405 tons; Belgium, 65,010, 
England, 22, 000; Prance, 13,715; and Austro-Hungary, 3,200. 



NEW PLANT-TRIMMING SHEARS. 

The engraving shows an improvement in scissors and 
shears for cutting flowers, branches, stems of plants, and 
fruits — such as bunches of grapes, etc. When these are cut 
with common scissors or shears it is necessary to hold the 
stem to be cut with one hand while the severance is made 
by the other. This being an operation compelling the use 
of both hands, and the stems to be cut being often wet or 
thorny, the task is often disagreeable and painful. 

These shears are provided with a bow spring which reaches 
to the ends of the blades and turns inward, extending paral- 
lel with the cutting edge of the shears. When a twig or 




BADIA'S SHEARS FOR CUTTING FLOWERS, FRUITS, ETC. 

stem is cut off by the shears it is held between the ends of 
the spring, as shown in the engraving. 

The invention was recently patented by Mr. Joseph S. 
Badia, of Philadelphia, Pa. 

m i » i ♦■ — . 

Sixteen months on a Desert Island. 

In the- latter part of February the American corvette 
Marion, Commander Terry, arrived at Cape Town from 
Heard's Island, bringing the survivors of the crew of the 
American bark Trinity, thirty-three in number, who were 
wrecked at Heard's Island in October, 1880. The Trinity, 
Capt. John L. Williams, sailed from New London, Conn., 
June 1, 1880, bound on a whaling and sealing voyage in 
the Southern Ocean, and arrived at Heard's Island October 
2, 1880. The bark anchored off the island, which is unin- 
habited, and is situated in latitude 53° south, longitude 73° 
east. Until October 17 all went well, but on that day, dur- 
ing a heavy gale, the bark dragged into four fathoms of 



managed to save some three months' supply of provisions 
from the wreck. This, supplemented by sea elephant, pen- 
guin flesh, and penguin eggs, with some sea cabbage, formed 
the diet of the crew. On landing the captain and crew 
found some small wooden huts which had been placed there 
by various whalers who occasionally visit the place in 
search of sea elephants. These huts formed a most wel- 
come shelter. During the sixteen months of their enforced 
captivity the sailors were engaged in hunting sea elephants. 
In the winter season, and, in fact, during most of the year, 
the men suffered much from the intense cold, and on Janu- 
ary 30, 1881 w two of the crew, named Bernard Kelly and 
George Watson, while out bunting, and when crossing a 
glacier, were overcome by the cold and were frozen to 
death. On the 15th of February, about 5 P.M., the forlorn 
crew sighted a ship standing along the coast. Signals were 
made to her by means of blankets, and the steamer, which 
proved to be the Marion, at once made for the anchorage. 
Early next morning the wrecked mariners were transferred 
to her. Heard's Island is a bleak island of volcanic origin, 
and is about thirty miles long by three miles wide. 



Causes of Fires. 

Of the fires in 1881, in which the Boston Manufacturers' 
Mutual Fire Insurance Company was interested, the follow- 
ing is a brief tabulation of causes ; 

Friction 34 

Spontaneous 11 

Unknown , 10 

Foreign matter , 4 

Sparks 3 

Gas jets S 

Lamps ... 2 

Lamps fat ling 2 

Electric lights 2 

Incendiary 2 

Stove 1 

Fire-cracker 1 

Matcheson oor ; 1 

Emery sparks j 

Bocket 1 

Lightning 1 

Spark from cotton ties 1 

Wood-work in contact with chimney 1 

Unclassified 4 
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PLOW FOR LAYING ELECTRIC CABLES. 

water. The anchors had to be slipped, and the vessel was 
beached in order to save the lives of the crew. At the time 
the weather was intensely cold, and while the crew were 
being landed seven of them had their limbs badly frostbit- 
ten. With this exception the landing was effected without 
accident. The same night the Trinity floated off and was 
blown to sea, since which time no trace of her has been 
found. From October 17, 1880, the shipwrecked crew, num- 
bering thirty-five originally, remained, on the island until 
they were rescued. Fortunately, in landing the crew 



MISCELLANEOUS INTENTIONS. 

An improvement in medical saddle bags has been patented 
by Mr. George H. Carpenter, of Moorefield, W. Va. This in- 
vention is to provide for physicians in country practice, or 
those combining a country and town practice, an improved 
form of saddle-bags which may be readily con- 
verted into a hand-bag and buggy-chest. The 
seat piece is attached to the pouches by a hinge 
joint, and the saddle strap used with it is adapted 
for detachable connection with the pouches, so 
as to serve as a handle when it is desired to thus 
convert the saddle-bags. The pouches are formed 
of two parts, which are hinged together, one be- 
ing adapted to stand vertically unsupported and 
the other to open outward, and when folded to 
be inclosed on the sides by the wings of the self- 
supporting part. 

Mr. William R. Ostrander, of New York city, 
has patented an improvement in speaking-tube 
annunciators, which Consists in the combination 
with the drop valve or cover for the mouth of a 
speaking tube, of a catch or latch therefor, a trip 
plate which swings in the speaking tube, and 
trips the catch for the purpose of automatically 
releasing the valve. 

Mr. Milo L. G. Wheeler, of Oregon City, Ore- 
gon, has patented an improvement in force pumps. 
This is a simple and inexpensive form of pump, 
which ma}' be used either for lifting or forcing 
water. 

A novel churn dasher, patented by Mr. Robert 
S. Bridgman, of Charleston, Ark., has a dasher 
shaft formed in three or more sections, detach- 
ably connected together by screw fastenings, to 
which, near the lower end, are journaled 
parallel, horizontal, circular dashers, which are 
free to revolve on the dasher shaft and are de 
tachably connected therewith, so that the dashers 
may be removed from the dasher shaft when de- 
sired. The dasher is formed by first drawing a 
series of radial lines from near the center of the 
dasher to near its circumference, at equal dis- 
tances apart. At the outer extremity of each 
radial line a cord is drawn at right angles lo the 
radial line, and each blade of the dasher thus 
formed has one edge bent upwardly and its oppo- 
site edge bent downwardly, so that in the down- 
ward movement of the dasher in the milk it will 
be revolved in one direction, and in the upward 
movement of the dasher it will be revolved in an opposite 
direction, 

Mr. Carl F. Leidboldt, of Neillsville, Wis., has patented 
an improved artificial stone or brick to be used for building 
purposes. Thiscomposition consists of the following ingre- 
dients, combined in the proportions stated: hydraulic lime, 
one part; clear sharp sand, two parts; leached wood or coal 
ashes, one-half part; glue water and bone meal in sufficient 
quantities to give the mass such consistency that it can be 
molded. 
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A BEDISCOVEEY-" THE BLACK WHALE." 

BY DR. J B- HOLDER, CURATOR OP ZOOLOGY, AMERICAN MUSEUM 
NATURAL HISTORY, CENTRAL PARK, 

The recent occurrence of the capture of an adult baleen 
whale off our shores offered excellent facilities for familiar 
examination of the wonderful features characteristic of such 
great sea beasts. But an unusual interest attaches to this 
specimen from its being what naturalists are wont to term a 
rediscovery. 

In brief, the history of this species is as follows: It is the 
black whale, so called in the early days of the settlement of 
this country, and is the one that for many years was so 
numerous south of Cape Cod and along the shores southward 
to the Delaware River. "William Penn, in the year 1683, 
mentions the capture of eleven off that river. For many 
years it gave employment to a large number of whalers in 
Nantucket and New Bedford. The creatures were chased 
in boats, not far from shore, and small vessels werefitted out 
for the business from various points along the coast of Long 
Island and near the Capes of Delaware. This whale fishing 
became so vigorous and was pushed to such extremes that 
ere long; the creatures were either all' captured or the 
few that may have escaped possibly sought other waters. 
..The species then so numerous was lost sight of, and as in 



ehces are very marked. The American Museum of Natural 
History, Central Park, has a skeleton of this species of adult 
size. Now that we have a fine example of the whole animal 
at hand, we have takeu the opportunity to make the most 
thorough and careful measurements and drawings of parts, 
with reference to completing its identity. 

Kef erence to authors on the history of cetology shows many 
very curious as well as absurd conceptions The works of 
Belou and Rondelet exhibit among the first accurate and sci- 
entific delineations and text, but they knew very little of the 
whales. Belou, 1553, figures several dolphins accurately 
enough, but one especially bulky he denominates Baleena. 
For a long period so little was known of the animals of this 
order they were generally regarded and described as fishes. 

The great Greenland whale (Baleena mysUcetus) — calleil the 
Right whale — is the most familiar of the baleen species; yet 
a glance at the list of synonyms shows that the few other 
forms now known as distinct were confounded in one. The 
great bowheadand the Seibold whale of the northwest coast 
are of this genus, but are seen to have distinct specific 
characters. One of the most prominent external distinc- 
tions between the present Cisarctica and the two latter is the 
proportionate length of head 
while the others are as 1 to 2. 



an axial line from the angle of mouth to the symphysis of 
the lower jaws is llj^ feet. 

The pectoral fins measure at their base 3 feet, in a line lead- 
ing from the anterior to posterior edge over the superior sur- 
face, being, probably, about one-half the circumference. 
Their length is 7 feet and breadth 3 feet 10 inches. 

The spiracles are situated somewhat below and behind the 
more prominent portion of the cranium and directly above 
the eyes. They are 16 inches apart at the posterior portions; 
2 inches in greatest width, and a line running directly be- 
tween the two terminations of the sulcus measures 12 inches, 
the spiracles being crescent shaped — dos d dos. 

The space between the inner canthus of the eye and the 
upper lip measures Z% inches; from the outer canthus to the 
nearest point of the axilla, 29 inches; from the lower eyelid 
to the angle of mouth, 26 inches. 

The relative positions of external ear and eye are : A line 
drawn 7 inches in length, perpendicularly upwards from the 
center of the eye, subtends one sixteen inches in length 
which terminates in the ear. 

The beak or snout is 2 feet in width at the point where the 
rounded process rises above it. The latteris 16 inches across 
its thickest portion, and maintains a uniform bulk until it is 
lost in the form of the head; its height at the front is 20 




THE BLACK WHALE 



those early days little attention was given to important re- 
tails referring to systematic descriptions of such animals, it 
was lost to science until, in the year 1868, Professor Cope 
noticed that this whale was occasionally making visits to the 
waters near its old feeding grounds— its range formerly being 
from the Gulf of St. Lawrence to the Carolinas. The cir- 
cumstance of its habitat being away from the Arctic regions, 
t hat f a vori te home of the two great Righ t whales of commerce, 
suggested to Professor Cope the specific name, Cisarctica ; 
its generic affinities being the same as of the two larger 
species just mentioned, Baleena. 

The Right whale of the North Atlantic, formerly chased 
by the Basque whalers, according to Eschricht, is the species 
B. Kscayensis, which has also some affinity with the Right 
whale of the Southern Hemisphere, the B. australis. After 
closer investigation it is found that in all probability the first 
mentioned is one and the same with the present, now called 
B. cisarctica, though Gray, of the British Museum, stoutly 
maintains the contrary. 

The immense size of these creatures and the few oppor- 
tunities offered for examination, and also the difficulties at- 
tending a proper measurement of parts, render the task of 
the cetologist one of considerable uncertainty. This is seen in 
the. glaring errors extant in all works on this subject. 
Though this species must have been examined many times 
since its reappearance, yet no accoumt is on record that gives 
the characteristic external features. The anatomical difier- 



It is surprising that so much uncertainty should exist 
through so long a period concerning the identity of this 
species. A most noticeable feature seems never to have been 
mentioned in descriptions, and no figure is extant. The beau- 
tiful dolphin-like snout is so well marked that it is very sur- 
prising-it has not. been mentioned. A feature so handsome 
and well defined should have sufficed to render this species 
recognizable at once. 

A glance at the literature of this subject is sufficient to see 
that the material at hand is very meager, most measurements 
and descriptions relating to the baleen, the earbones, and to 
the skeleton generally. The proportions of the present 
species are very striking as compared with those of others. 
We have seen that the head is a little more than one-fifth of 
the body in length; that of the Greenland whale being one- 
third. 

The tail in this example measures, from tip to tip of flukes, 
16 feet,, and each fluke is 10 feet in length by 4 feet in width 
at the median Hne. This proportion of width of tail to the 
length of body greatly varies from that of the above cited 
species. The great size of the tail in the present species and 
the more slender body and smaller head altogether must 
credit it with greater activity. The body at the junction of 
the tail is but 80 inches in circumference, and a most grace- 
ful form is seen in the gradual enlargement toward the deep- 
est point, near the head. I 

The whole length is about 46 feet. The length of. head in 



inches, where it is bold and handsome in proportions. The 
baleen plates at the deepest portion of the mouth measure 
between 6 and 7 feet in length and 7 inches in breadth. 

The palate and tongue are of a delicate^inkish color; more 
deep in tone in the former. The anterior aspect of palate 
measures at its'greatest width 16 inches, arching iu Gothic 
figures forward to the outline of the mandible, and suddenly 
contracting posteriorly to a space of 8 or 4 inches. A deep 
sulcus extends along the median line. 

The baleen plates lie about one inch apart. According to 
Gray, who established the genus Eubakena, to which this 
species is referred, the baleen is " thick, not polished, with 
thin enamel coat on each side, and a coarse, thick fringe," 
these being his sub-family characters, as in part dislinguish- 
ing the present from the Greenland whale. The baleen of 
the latter is twice the length of that of the present species, 
which accounts for the great depth of the under jaw and 
bowed upper, which latter features give rise to the trivial 
name bowhead. 

A marked difference is noticeable in the anatomical charac- 
ters of the various species* The number of vertebrse vary; 
in this there are," according to 'Gray! " fifty to fifty-nine." 
The cervical' are united at their bases. This feature is com- 
mon to most Shales. They are, also, reduced to sucb thin- 
ness that the whole number thus coalesced does not occupy 
more room than one average cervical would naturally be sup : 
posed to. ■ 
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Though this species is the true cisarctica whale, and there- 
fore a denizen in the more temperate latitudes of the Atlan- 
tic, yet its great rarity, from causes here mentioned, renders 
it unfamiliar, and itisnot probably often met with by ves- 
sels crossing to Europe. The whale that is so often seen by 
passing vessels is a fin-back, a baleen whale having much 
smaller and shorter plates and a fish-like fin on the after third 
of the back. The profile of the whale is strikingly different 
from those we have considered, as the baleen being so short, 
the head is not proportionately large and deep. The fin-back 
is a very comely animal, yet fish-like in form, saving always 
the radical difference in tail, the whale having one of hori- 
zontal form, which is suggestive of Ihe hinder limbs, as seen 
in walrus, seals, etc. 

The tongue of the baleen whale is a curious mass, con- 
taining considerable oil. It is not susceptible of movement 
externally. The gullet is small, scarcely large enough to 
take in a small herring. Their food, however, is of another 
character, being largely the massesof jelly fishes andminute 
ocean forms that realize with a slight variation the words of 
Macbeth's soliloquy, for they do " the multitudinous seas 
incarnadine, making the green one red." This is true is re- 
spect of the salps, and certain lower organisms, but the 
Arctic seas are tinged an olive green by the extended masses 
of various medusae. 

The uses of the baleen will now be apparent. When we 
consider that masses of minute jelly like objects' are taken 
into the enormous open mouth of these whales, and the water 
unavoidably closed within the mouth must be forced out, we 
see the frayed edges of the baleen acting as a sieve, and the 
water passing out between the plates. 

The eyes are remarkable for comparative dimensions, the 
largest being about the size of a large orange. They are 
beautiful organs, being possessed of all the prominent 
features of the typical eye of mammals, having lids and 
lashes; and they are said to have acuteness of vision equal to 
any other animal. The eye is so placed that it commands a 
view from every point. 

The internal ear is like that of other mammals, but the ex- 
ternal part is reduced to a mere orifice, just large enough to 
take in a pen-holder. The sense of' hearing is, however, 
acute. 

These whales are regarded as silent as to voice, though a 
roaring sound is heard when the creature is hard pushed, 
which is thought to proceed from the blowing hastily re- 
peated. 

They have but one cub at a birth, though, as is the case 
in other mammals, twins sometimes appear. The teats are 
situated on the abdomen, about two feet apart. They are 
not prominent, the glands being concealed internally. The 
young at birth are said to be nearly one-fourth the size of the 
mother. The milk is remarkably rich. 

The baleen of commerce is denominated whale fin. At 
various periods this portion has been no inconsiderable part 
of the profitable results of the whale hunting. The baleen 
of the present example is said to be worth over one thou- 
sand dollars. 

— 1 ■ > m — 

A New Race of People In Russia. 

In the Heme ScienMfique, Mr. G. Le Bon treats at some 
length of a hitherto unknown people inhabiting an obscure 
part of Russia. Peculiar circumstances having induced the 
author to visit the Tatras Mountains, a very curious and 
beautiful region, and one very little known, since h& was 
apparently the first to traverse it, he found there a territory, 
surrounded on all sides by steep mountains and inhabited 
by a people speaking a different language from the nations 
surrounding them and with whom they had no intercourse. 
These people, although less than a century ago given. up to 
brigandage, as the author learned in his study of them, are 
now very industrious and honest In spite of a climate so 
harsh that it would be necessary to go to the extreme north 
to find a similar one; in spite of a very infertile soil; and in 
spite of an almost Lacedaemonian diet, consisting mainly of 
oats, milk, and water, they are living in a most remarkable 
state of prosperity. They are clearly distinguished from all 
their neighbors in their external aspect, in their quick intel- 
ligence, and in their artistic and literary tendencies. 

The villages inhabited by these new people are situated 
in the territory called Podhale, at the foot of the above- 
named mountains. This territory, as before stated, being 
surrounded on all sides by steep mountains, difficult of 
access, is almost as isolated from the rest of the world as if 
it were an island in mid ocean. 

As regards its origin, Mr. Le Bon thinks the original stock 
was Polish, which in past ages became intermixed with in- 
dividuals coming from different peoples. In isolating itself 
more and more, and not uniting with outsidprs, and in con- 
stantly being submitted to the action of the same environ- 
ment and of the same selection, the primitive agglomeration 
has become more and more homogeneous and finally formed 
a new race, whose homogeneity may possibly still increase, 
but which already possesses common hereditary characters 
that permit it to be clearly differentiated from all surround- 
ing races. 

^ t t > «» ■ — 

Singular Freak of a Sheep Dog. 

A correspondent writes: " One of Sir George Wombwell's 
Yorkshire tenants reports a remarkable occurrence from the 
locality of Newburghe Park. A sheep dog belonging to this 
person a short while ago presented her owner with five, 
puppies. Shortly after the puppies were discovered the 
mother was seen acting in a mysterious manner in the 



vicinity of an old oak tree in the neighborhood. As this 
conduct was repeated, an examination of the tree, which 
was a hollow one, was made. Inside the trunk were found a 
vixen fox and five cubs. The vulps were left in their lair, 
but next morning, on the place again being examined, all 
the lot had disappeared, and shortly afterward one of the 
cubs was found, apparently quite at home, with the puppies 
in the kennel. Whether the sheep dog had carried off the 
cub to her own offspring with the intention of appropriating 
the rest of the vixen's progeny in the dam's absence, and 
whether the vixen, finding one of her cubs minus, sought 
safer quarters or not, is a matter for the curious to settle." — 
Land and Water. 



The Plants Found on the Mummies Near Thebes. 

Dr. Schweinfurth, the celebrated explorer of tropical 
Africa, having examined the dried plants found on the 
mummies discovered last year in a cave near Thebes, has 
identified them, and gives the following account of them in 
a letter published in La Nature : 

" I have examined the garlands which covered the breast 
of the mummy of King Aames I., which formed part of 
the great ' find ' of Deir el Bahari. The garlands are com- 
posed of the leaves of the Egyptian willow (Sali.v safsqf) 
folded twice and sewed, one alongside of another, along one 
of those branches which form the spadix of the date tree, in 
such a way as to form clasps which held isolated flowers in- 
serted between the folds. 

" In the breast garlands of King Aames I., these flowers a r e 
those of the Acacia nilotiea, Nymphma cozrulea in isolated 
petals, Alcea ficifola, and, finally, of a, Delphinium which I 
believe to be the Orientate. Please send me a few dried 
flowers of this latter species in order that I may be certain 
of the identity. 

"The garlands of the other kings contain flowers of Oarlha- 
mus linclorius; and the leaves folded into clasps are those 
of Mimusops hummel. 

"In the coffin of Neb-Seni, h'gh priest of the XXth dynasty, 
there were also found leaves of the common watermelon 
(C'ucumis cilrullus). These leaves and flowers date from 
some centuries before the epoch of the Trojan war. 1 have 
preserved a large number of them by moistening them, put- 
ting them afterwards into alcohol, and then spreading them 
out and drying them. They thus form a small herbarium 
of plants ihirty-five centuries old. What is remarkable is 
the preservation of the color of the chlorophyl — violet in the 
Delphinium and green in the watermelon." 

Salix safsaf, Acacia nilotiea, and Nymphma cmruUa still 
grow spontaneously at the present day in Egypt, their geo- 
graphical range also embracing tropical Africa. Mimusops 
hummel has in our time been observed only in Abyssinia. 
Delphinium orientate, a species of larkspur very near D. 
ajacis, the common garden species, is spread throughout 
the entire East, but appears to be found only sporadically in 
Northern Africa, where it is cultivated as an ornamental 
plant, and where it was likewise so cultivated in that remote 
period if its identity with the flowers on the mummies be 
confirmed. Finally, Carlhamus linclorius is still cultivated 
at the present day in Egypt and in the entire East as a dye 
plant. It is unknown in a wild state, but Mr. A. De Candolle 
thinks that its native country may well have been the central 
plateau of Arabia Felix. Outside of the marvelous preser- 
vation of these delicate flowers and their color, due without 
doubt to the complete absence of light and humidity in the 
cavern in which they were inclosed, we have thus a new 
example of species, some of them spontaneous and others 
cultivated, which, for a long series of ages, have undergone 
no variation. 

A Threatening Pest. 

An insect, known in South Africa as the Australian bug, 
was unintentionally introduced four years ago into the 
Government Botanical Gardens at Cape Town. It multiplied 
with alarming rapidity, and already has done much damage 
to forest and fruit trees. Some handsome oak trees in the 
grounds of Government House at Cape Town, said to be a 
hundred years old, were reduced to such a state that they 
had to be cut down. It is particularly hostile to fruit trees, 
and on a single estate destroyed 600 orange trees. As yet no 
means of stopping the spread of the pest have been devised; 
but, as it has been noticed that it does not attack the Aus- 
tralian gum trees planted in the Cape Colony, it has been 
suggested that by a judicious intermixture of these with the 
fruit and other trees liable to its ravages the latter may be 
stopped. A better plan would probably be to import from 
Australia the natural enemies of the "bug " — birds or in- 
sects, as observation may indicate. 

The Total Solar Eclipse of Miy. 
The central line in the eclipse of May 17 passes near to 
Teheran, in which longitude the duration of totality will be 
within five seconds of the maximum. Taking the position 
of the Indo-European Telegraph Station in longitude 3h. 
25m. 41 '7s. east of Greenwich, and latitude 35° 41' 7", as 
determined by the Russian General Stebnitsky, it appears 
that the central line will pass between nine and ten English 
miles south of the station.. At Shanghai, the eclipse is par- 
tial, magnitude 0'996 at flh. 21m. P.M. local mean time; the 
central line runs some fifteen or sixteen miles north of that 
place; the sun at an altitude of 17°. At the observatory of 
Zi-ka- Wei, the eclipse is also partial, magnitude 0'994. In 
Cairo, upward of nine-tenths of the sun's diameter are 
covered. 



MECHANICAL INVENTIONS. 

A novel knot-tying device for grain binders has been pat 
ented by Messr3. Rossco Chamberlain and Josiah Austin of 
East Libert}', Ohio. This invention relates to knot tying 
devices in which a rotary head is employed; and it consists 
in a hollow rotary head provided with a pair of oscillating 
armed segments and an oscillating guide lever. 

In gathering oysters from the bottom of the river by 
dredges the dredges are dragged along the bottom by the 
headway of the vessel, and if any obstruction be met with a 
violent back movement is produced at the windlass, which 
is likely to injure or kill the men at the cranks. Mr. Sum- 
ner W. Dana, of Crisfield, Md., has patented an im- 
provement upon that form of dredge winder in which a 
rotary shaft bearing a clutch moves the latter longitudinally 
away from the winding drum (whenever a back strain 
occurs) by the engagement of a pin on the shaft with a cam 
slot in a sleeve encircling the shaft and held rigid by a pawl. 

An improvement in wagon hubs has been patented by Mr. 
John A Hudgens, of Pine Bluff, Ark. This invention re- 
lates to improvements in a wagon hub for which Letters 
Patent were granted to thesame inventor, November 8, 1881, 
No. 249,358. The improvements consist in hol'owing out 
the inner faces of both hub collars, so as to form on the 
inner face of each hub two beveled surfaces, intersecting 
each other, for the reception of outwardly projecting double 
beveled surfaces formed on the side faces of the spokes, 
whereby the collars are braced by being hollowed out, and 
the spokes strengthened near their butts by being made 
larger, and the spokes more securely held in place by the 
double bevels on the collars and spokes. 

Mr. Francis Seymour, of Paterson, N J., has patented 
an improved machine for spinning, doubling, and twisting- 
fibrous materials at a single operation. In this mechanism 
while the feed is arrested by the stop motion there is no 
positive connection between the stop mechanism and the 
lever carrying the feed rollers. The inventor thus avoids 
the necessity of accurate adjustment of the two motions 
which is required when the stop motion lever, feed roller 
lever, and shifting lever are in connection positively. 
This machine saves labor, economizes space and power. 

Mr. Jesse A. Heydrick, of Barnhart's Mills, Pa., has pat- 
ented an improvement in pumps for oil wells. The object 
being to throw the weight of the fluid on the packers and 
upper ball valve to relieve the sucker rods of the heavy 
weight of the fluid, and thereby lessen the danger of break- 
ing the rods. 

— i « i — 

Paper Negatives. 

The method of preparation of the paper by Messrs. Mor- 
gan & Co., of Greenwich, England, is a special one, and 
forms, with some of its applications, the subject of a patent. 
The object is to render the sensitive film, as far as possible, 
independent of its paper support (which may or may not be 
retained as the final support), and so to reduce the chances 
of granularity. The paper is, in fact, a transfer paper; that 
is to say, the picture after development may be removed or 
transferred to any other suitable surface. Briefly, says the 
British Journal of Plio'ography, the method employed is 
as follows: 

The paper is first of all submitted to the action of acid to 
remove from its pores all traces of sizing material. It then 
receives a layer of an emulsion of finely powdered asbestos, 
talc, or similar material in gelatine. When dry this is sub- 
mitted to very heavy pressure under polished steel rollers; a 
second coating is given and the rolling repeated, af'terwliich 
the paper has a beautiful satin-enamel surface, to which, 
after a polish with a mixture of wax and resin, the sensitive 
gelatino-bromide emulsion is applied. The preliminary coat- 
ing serves the double purpose of thoroughly isolating the 
gelatino-bromide from the paper, and also of causing it to 
detach itself easily when required; in fact, Mr. Morgan 
says the difficulty is sometimes to keep the film on the sup- 
port. Extensive premises are in process of erection for the 
preparation of the new transfer paper, which will shortly • 
be in the market. A portion of the patent relates t,o the 
pressure of the paper into blocks — either flat or curved- 
ready for exposure in the camera. By the aid of the curved 
surface- it is claimed that a better marginal definition is 
secured, and after development the picture may be trans- 
ferred to a plane surface. 

Curious Hffcct of Water on Glass. 

As well known, the glass disks of the Holtz machine be- 
come quickly inactive. Their superficial conductivity occa- 
sions an induction of the current which completely neutral- 
izes that of the machine. For this reason it was for a long 
time the practice to cover the disks with an insulating var- 
nish. That not answering, the method was tried of putting 
the entire apparatus under a glass case and keeping it ex- 
posed to the vapors of petroleum. Jenkins, in his treatise 
on electricity, says that a glass rod, which, on account of its 
superficial conductivity, is not a good insulator, may acquire 
that property if it be immersed for twenty-four hours in dis- 
tilled water and be allowed to dry for the same length of 
time without rubbing it with anything whatever. It has 
occurred to Prof. Carlo Marangoni to apply this process to 
the revolving disks of the Holtz machine, and he has found, 
in fact, that when thus washed and dried the disks at once 
assume their maximum activity. The activity, it is true, 
continues to decrease, but the same thing happens likewise 
with varnished disks. It results, then, that it would be 
less expensive and less troublesome to use the method here 
described than to varnish the disks. — La Nature. 
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ENGINEERING INVENTIONS. 

An improved millstone driver has been patented by Mr. 
Amos Callahan, of Maryville, Tenn. This invention con- 
sists of a sectional driver made in two separate parts, with 
semicircular inner ends, connected together by plates secured 
to each other by angular arms having lugs, and provided 
with blocks of rubber inserted between the semicircular ends 
of the sectional driver and forming self-adjustingand elastic 
bearings for the driver. 

An improvement in lockets and analogous articles of 
jewelry, more especially such as are designed and adapted for 
containing pictures, has been patented by Mr. William H. 
Blaney, of Attleborough, Mass. The improvement consists 
in the combination and arrangement of picture-holding slides, 
springs for forcing them out of the case of the locket, and 
catches for holding them normally retracted within the case, 
and also releasing them when desired. 

A novel valve gear for steam engines has been patented by 
Mr. James O'Donnell, of Central City, Dakota Ter. This 
invention employs two piston valves which are rigidly con- 
nected and reciprocate simultaneously to alternately open 
and close the ports leading to the main cylinder of the 
engine. Contiguous to each valve cylinder is a steam chest 
containing puppet valves, which are operated to alternately 
admit steam into the small piston chamber, from which it 
passes into the main cylinder. The invention is mainly em- 
bodied in the mechanism employed to operate the puppet 
valves. 

Mr. Alonzo J. Simmons, of Indianapolis, Ind., has recently 
patented some improvements in steam actuated valves for 
steam engines. The invention consists of a valve provided 
with a piston which receives its steam supply from the cylin- 
der of the engine as the main piston nears the end of its 
stroke, the main piston acting as a valve for the valve pis- 
ton. 

Mr. Frederick A. Meyer, of New York city, has patented 
an improved furnace for burning liquid fuel provided with 
an improved gas and steam mixing chamber that has an ad- 
justable cover or partition for regulating the size of the exit 
therefrom, provided also with an improved combustion 
chamber, located above the mixing chamber and communi- 
cating with the body of the furnace, and having air openings 
and dampers or registers located in novel positions relatively 
to the mixing and combustion chambers, thereby giving the 
operator better control over the temperature and character 
of the flame. 



Photographic Paper Weights. 

During the last six or eight months plain cubes of polished 
flint glass have been extensively sold as paper weights, and 
many persons familiar with the difficulty of obtaining a con- 
siderable mass of flint glass tolerably free from air bubbles 
and from striae have expressed surprise that such paper 
weights could be sold at the extremely low prices demanded. 
Two sizes are in the market, one being about two inches 
across the face, and the other somewhat more than three 
inches. The cubes in question are doubtless pressed, or 
moulded, in the first instance, after which the six faces must 
be ground and polished. As the sharp edges of the cube are 
beveled off, there are no less than eighteen surfaces to be 
worked true, and polished; and it certainly becomes a mat- 
ter for wonder that the article in question can be sold for a 
few pence. 

The decoration of the lower surface of a glass paper 
weight with a photographic picture is by no means new, as 
we have frequently seen roughly made and nearly hemi- 
spherical glasses ornamented in this way. Such articles 
have generally a very common and unattractive appearance, 
owing to the distortion arising from the shape of the glass 
and the coarseness of the material. The cubical paper 
weights now in the market are so well shaped, and made of 
such excellent glass, that they lend themselves to the produc- 
tion of artistic and highly satisfactory results. But we con- 
sider it better to discard the primitive method of attaching a 
paper print on the glass, and either to make a collodion or 
a carbon positive on one face of the cube. As regards the 
collodion picture, no special precautions are necessary, but, 
as the ordinary camera and dark slide are not available, it 
is best to print on the sensitive collodion film directly from 
a reversed negative, two thin strips of card board being 
used to prevent actual contact between the wet film and the 
negative. It will be found convenient to make use of an 
ordinary gas flame as a source of light, as the approximate 
parallelism of the rays serves to compensate for the circum- 
stance that the negative and sensitive film were not in 
thorough contact. Either portraits or views may generally 
be vignetted with advantage, and an ordinary gold and 
acetate bath can be used for toning. A mere coating of 
varnish serves to protect the film, and over the varnish a 
layer of flake white paint may be applied. 

It is, however, easier and more convenient to develop a 
carbon or autotype print on the cube, and as the picture is 
to be viewed through the glass, an ordinary unreversed 
negative will be required. It is scarcely necessary to say 
that all the changes of temperature incident to the develop- 
ment of the carbon print must be brought about gradually 
in order to avoid fracture of the glass. In the case of the 
carbon picture, the white backing may either consist of flake 
white paint, or, perhaps, better still, of the phosphorescent 
paint, which has recently been introduced into commerce. 
The most convenient way of using the paint is to cover the 
surface of the dry carbon print with the thick portion 
which settles to the bottom of the bottle of luminous paint, 



and next to rub dawn on this a square of glass correspond- 
ing with the face of the cube. As soon as the edges are 
dry, all becomes firmly fixed, and the paper weight is fin- 
ished. One considerable advantage of the luminous paper 
weight is the ease with which it can be found in the dark; 
and as the photographic pictures still remain visible, they 
may serve as distinctive marks for each particular paper 
weight. Instead of using the paint, it is sometimes con- 
venient to employ the mixture of phosphorescent sulphide 
of calcium and paraffin, as used by Mr. Warnerke for mak- 
ing his sensitometer plates; but in this case the cube must 
be warmed before its application. The sulphide of calcium 
paint cannot be used over a silver print with advantage, as 
the metallic image would soon become converted into sul 
phide. 

In order to vary the style of the photographic picture, 
backings of gold and silver bronze may be adopted, the 
powders being either mixed with a suitable varnish, or 
melted with paraffin, as mentioned in the case of the lumi- 
nous powder. — Photo JVeios. 

The Arlberg Tunnel.' 

At a recent meeting of the Societe des Ingenieurs Civils, 
Paris, under the presidency of M. Entile Trelat, M. Mallet pre- 
sented an abstract of a paper by M. Meyer, engineer-in-chief 
of the railways in "Western Switzerland and the Simplon, on 
the works of the Arlberg Tunnel. This paper is of consider- 
able interest, and contains many particulars of this work. 
The tunnel is to be 10,270 m.— 11,231 yards— long. The 
heights above datum at the ends are 1.3J2 m. — 4,572 feet— 
on the east, and 1,215 m. — 3,986 feet — on the west. The 
highest point inside the tunnel is 1,310 m. — 4,298 feet — so 
that the longitudinal section shows a rising and a falling 
gradient. The height of surface above the center of the 
tunnel is 800 m. — 2,624 feet. It was at first intended to 
drive an inclined shaft to the middle of the tunnel, but this 
was abandoned on account of its cost, and the tunnel is 
being driven from the two ends. The rocks to be passed 
through consist of crystallized and micaceous shales con- 
taining a variable proportion of quartz. The quartz is most 
abundant on the east, and the rock there approaches the 
gneiss. Mica predominates in the west, where the rocks are 
softer and less compact, giving rise to infiltrations of water 
and necessitating the use of timbering. 

The English method of driving has been adopted; and the 
heading at the bottom is 2'75 m. wide by 2 -30 m. high — 9 
feet by 7 feet 6 inches. Every 50 m. — 55 yards — there is a 
chimney or upbrow communicating with a drift in the 
upper portion of the section 2 m. wide by 2 - 30 m. high — 6 
feet 6 inches by 7 feet 6 inches — -which follows closely upon 
the beading. The rock drills and appliances for ventilation 
are driven by water power. Two systems of rock drills are 
in use ; on the east a percussive drill worked by compressed 
air, and on the west a rotary drill worked by a water engine. 
The daily advance — 24 hours — from February 1, 1881, has 
been 3'3 m. — 10 feet 10 inches — and the cost is estimated at 
34,711,000 francs— £1,388,440. 



and the depressions are filled in with pigment colors corre- 
sponding with the surface elevations of the painting. When 
thus arranged the prepared chromo-paper is laid upon the 
copper plate, and under the pressure and heat of a transfer 
press the pigments adhere to the prepared paper and produce 
all the surface effects in the original painting. Varnish is next 
applied, and the result is a painted color copy which is an 
exact color counterpart of the oil-painting, and which may 
subsequently be transferred from the prepared paper to either 
canvas, wood, or metal, at the option of the printer, to be 
used in preparing any number of copies. The merit of the 
new process is this peculiar fidelity of reproduction which 
renders the printed copy so like the original that it is difficult 
to detect the difference. 



Origin of Names of Fabrics. 

Many kinds of dry-goods possess old English names which 
are used, more or less corrupted, throughout the world. The 
origin of these old names are given by Sir George Birdwood 
as follows: 

Damask is from the city of Damascus; satin from Zay- 
town, in China; calico from Calcutta; and muslin from 
Mosul. 

Buckram derived its name from Bochara; fustian comes 
from Fostat, a city of the Middle Ages, from which the 
modern Cairo is descended. Taffeta and tabby fromastreet 
in Bagdad. Cambric is trom Cambrai. Gauze has its name 
from Gaza; bnize from Bajae; dimity from Damietta, and 
jeans from Jaen. Drugget is derived from a city in Ire- 
land, Drogheda. Duck, from which Tucker street in Bris- 
tol is named, comes from Torque, in Normandy. 

Diaper is not from D'Ypres, but from the Greek diaspnm, 
figured. Velvet is from the Italian vellute, wolly (Latin, 
vellus — a hide or pelt). Shawl is the Sanscrit gala, floor, for 
shawls were first used as carpets and tapestry. Bandanna is 
from an Indian word, meaning to bind or tie, because they 
are tied in knots before dyeing. Chintz comes from the Hin- 
doo word cbett. Delaine is the French "of wool." 



Imitation Oil Painting. 

An improvement or extension of chromo-litbograpby, 
imitating the roughness of oil painting, is described as fol- 
lows : 

After the colors are transferred to the prepared paper 
from the color electrotypes, as in the old process, the picture 
resembles an ordinary chromo-lithograph, and is perfectly flat 
and smooth in appearance. In order to secure the roughness 
of surface and other individual marks which are the peculiar 
characteristics in the original oil-painting, the latter is covered 
with gelatine, which accurately secures an impression of all 
the individual surface marks of the painting. From this gela- 
tine mould there is prepared another impression in India-rub- 
ber or other elastic substance which permits of stretching, 
so that the copy of the original may in the printed copy be 
either enlarged or reduced as desired. This India-rubber 
impression is afterward used to obtain a copper stereotype 
plate, and this in turn serves in the preparation of a negative 
or depressed copy plate. This plate presents an exact repro- 
duction, in mould, of the surface, of the original painting, 



Beer In Olden Times. 

In reading descriptions of the festivities in olden times we 
are frequently astonished, says the Allgemeine Chemiker Zm- 
tung, at the extraordinary quantity of beer consumed. This 
makes it interesting to compare the beer of to-day with that 
of the last century, as given by Prof. Caspar Neuman, who 
died in Berlin in 1737. That his analyses deserve as much 
reliance as any of that day and many of the present time is 
seen from the character of the man, who was recognized by 
the Court of Berlin by appointing him as Apothecary to the 
Court, by the English Society of Science, as well as 
by the Imperial Roman Academy, Academica Naturm Curi- 
osorum, both of which made him a member, while the medi- 
cal faculty at Halle gratuitously conferred upon ' him the 
doctor's degree. He was the founder of the chemical 
pharmacognosy, and the first apothecary and chemist who 
wrote his scientific works in the German language, and in 
this tongue he began to combat the adulteration of food and 
medicine with the sharpest criticism a century and a half 
ago. 

In judging of beers he laid great stress upon the quantity 
of hops used. It is well known, he says, that brown beers 
are well provided with hops, or rather with extract of hops, 
while white beer, on the contrary, has either none at all or 
much less than the others. It is also well known that brown 
beers, because of the hops in them, keep much longer than 
the white, which are not at all durable. 

Neuman examined fifteen different kinds of beer then in 
use in Berlin, and determined the quantity of inflammable, 
spirits, and of extract or inspissated substantial, resinous, 
and mucilaginous substances. Without repeating his figures 
we will mention that he found from 085 to 2 84 per cent of 
alcohol; a brown Berlin dinnerbeerhaving the smallest quan- 
tity of alcohol. In Berlin white beer he found 1*70 percent. 
The total average was only 1'78 per cent for all kinds. The 
extractive matter varied from 3'12 to 11'08 per cent, with a 
total average of 6 '40 per cent. 

Comparing these figures with the analyses of Rudolph 
Von Wagner of fifteen favorite beers of the present time, we 

have the following: 

Alcohol. Extract. 

Beer of the past 0'85 to 2-84 3-18 to 11-08 

Beer of the present 3-33to572 4 78 to 9'78 

AVEBASE OF FIFTEEN KINDS. 

Alcohol. Extract. 

Beer of the past 178 6'40 

Beer of the present 4-13 6-fe 

The important conclusions to be drawn from this are that 
while formerly there were 36 parts of extractive matter to 10 
of alcohol, now there are only 155 of extract to 10 of alcohol. 
In one hundred and fifty years the percentage of extract as 
compared with alcohol has fallen off about fifty per cent. 

It will also be noticed that while the maximum percentage 
| of alcohol was formerly 2'85, this number now corresponds 
} to the minimum, for we only rarely meet with beers having 
less than 2'85 of alcohol. Formerly the chief difference in 
beers was found in their percentage of extractives; the white 
and brown Berlin beers each had 1-70 per cent alcohol, while 
percentage of extractive was 4 - 82 and 10'79 or 11 respect- 
ively. To-day more importance is attached to the alcohol 
than to the extractive matter. 

From this it is easily seen that the beer of the past century 
must have been more healthful than that of the present. The 
comparison is more striking if we take the common beers of 
the present, of which twelve kinds were analyzed by the 
Leipsic Pharmaceutical Society and found to contain more 
alcohol than extractive; the alcohol varied from 4 to 6 per 
cent; extractive matter, 3 55 to 4'58. One city in Bavaria 
has even gone so far as to prohibit the brewing and selling 
of beer that contains over 3 per cent of alcohol and less than 
5 per cent of extractive matter, which will bring it very near 
to the beer of the " good old times." 

If we are not mistaken Boston draws the line at four per 
cent of alcohol for lager beer, and that which exceeds this 
limit is classed with " alcoholic liquors." The only practical 
effect of the law, however, seems to be to furnish work for 
the State assayer, who tests the beer, while it causes much 
bad feeling and dissension. 

The Spectrum of the Nebula In Orion Photographed. 

During the month of March Dr. Henry Draper succeeded 
in photographing four times the spectrum of the nebula in 
Orion. The same spectrum was photographed during the 
same month by Dr. Huggins, of England. Dr. Draper has 
also taken photographs of the nebula itself so as to watch 
for changes in it and observe whether the process of aggre- 
gation into stars can be detected. Collated with the photo- 
graphs of the spectrum, they show clearly, it is said, evi 
dences of such condensations. 
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AGRICULTURAL INVENTIONS. 

Mr. William Andrews, of Buffalo Grove, Iowa, bas pa- 
tented an improvement in horse hay forks. In this hayfork 
the number of parts employed is few, and the construction 
is simplified and cheapened. It is light and not liable to get 
out of order. 

In the ordinary form of mould board plow the front edge i 
of the share inclines as it extends to the rear from the point j 
in front (which is embedded in the earth) to the landside of ' 
the previous furrow, and with this construction the point is j 
jammed as the plow advances like a wedge into the solid i 
earth, making the draught very great, for the reason that j 
the point is far in advance of the relieving cutting edge | 
which loosens and turns over Ihe slice. To obviate this i 
difficulty, Mr. Benjamin S. Benson, of Baltimore, Md., has 
invented a plow, in which he reverses the inclination of the j 
share of the plow, and makes its forward edge first cut the 
slice at the wall of earth left by the previous furrow, the ' 
share then inclining to the rear deeper into the wall of 
earth, so that the cut is a share cut which constantly 
relieves itself instead, of a wedging action which creates a 
constant jam. 

Mr. Charles J. Gustaveson, of Salt Lake City, Utah Ter., 
has patented a hopple, consisting of curved plates inclosing 
or partly inclosing the legs of an animal, and having per- 
forations which may be secured to hopple straps, the straps 
being connected by a twisted ltnk chain having a swivel 
at each end. 

An improved potato digger has been patented by Mr 
Hiram Strait, of Troy, N, Y. This invention is an im 
provement upon a potato digger described fn Letters Patent 
No. 210,061, granted to the same inventor November 19, 
1878, and which belongs to the class in which a share for 
opening the soil is used in combination with a rotating fin- 
gered cylinder, by which the potatoes are separated from 
the soil aud thrown out upon the surface. 

An improvement in seed planters has been patented by 
Mr. James W. Robertson, of Hardin, Ohio. This Invention 
relates to seed planters in which the seeds are dropped in 
hills by means of a rotating axle having feed wheels rigidly 
secured thereon, its object being to provide an adjustable 
marking or check rowing device, whereby the planter shall 
be adapted for planting seeds in rows of greater or less dis- 
tance apart. 

Mr. James M. Turley, of Onion Creek, Texas, has pa- 
tented an improvement in machines for planting cotton, 
corn, and other seeds, and for sake of economy it may be 
made an attachment of a cultivator frame (the cultivating 
devices proper being in such case detached), although the 
machine may he made complete in itself. 

An improvement in cornstalk harvesters has been pa- 
tented by Mr. William I. Ely, of Freehold, N. J. , The ob- 
ject of this invention is to improve the construction of the 
cornstalk harvesters for which Letters Patent No. 232,474 
were granted to the same inventor September 21, 1880, in 
such a manner as to make them more convenient in use and 
more reliable in operation. 

Progress of the Northern .Pacific Railroad. 

The following is the latest information with regard to the 
material progress of the Northern Pacific Railroad and its 
branches. It will be seen that the great work is rapidly 
approaching its completion. 

The track is now down in the Yellowstone Valley to a 
point 125 miles west of Glendive and 20 miles beyond the 
mouth of the Little Rosebud. The open winter has been 
^favorable for work, and grading and track laying have 
scarcely been interrupted. There have been laid 90 miles 
of track in the Yellowstone Valley during the winter 
months. The company expect to reach Coulslon, 225 miles 
west of Glendive, in the month of June, and to be at Boze- 
mau, at the eastern slope of the Rocky Mountains, by Sep- 
tember 1, making over 1,000 miles of completed track east 
of the mountains. 

On the Pacific slope the road was opened last fall to Pend 
d'Oreille Lake. It will reach Pack River by the end of 
April, a distance of 245 miles from Wallula. Two hundred 
miles more of track are to be finished by September 30, 
which will bring the road to Missoula, in Western Montana, 
and open a continuous line of 670 miles eastward from Port- 
land, Oregon. With the 135 miles of the Pacific Division, 
running to Puget Sound, this will make an aggregate of 805 
miles of completed road on the Pacific slope. Work is also 
going forward on the Rocky Mountains division. Two tun- 
nels, one near Helena and one at Bozeman. are being driven 
as rapidly as possible. The company has on hand at the 
Montana terminus 95 miles of steel rails, and on the Pacific 
side 160 miles, ready for track laying, with an additional 50 
miles of steel rails on the way to the Pacific by sailing 
vessels. 

The company is also constructing a number of branches 
to develop its land grant and serve as feeders to its main 
line. 

In 1881 the company built 45 miles of the Casselton 
branch, diverging from the main line at Casselton, Dakota, 
294 miles from St. Paul, and running to Mayville. It also 
graded the Little Falls and Dakota branch, from Little 
Fails to Morris, in Minnesota, a distance of 80 miles, the 
Fergus Falls and Black Hills road, from Wadena to Fergus 
Falls, in Minnesota, 50 miles, the Fargo and Southwestern 
branch, from Fargo' 50 miles in a southwestern direction, 
and the Jamestown and Northern branch, for a distance of 
25 miles. This year the company will lay the rails on the 



Jamestown branch and the branch from Little Falls to 
Morris. It has already laid the rails on the road to Fergus 
Falls, and will complete it this season to Breckenridge, on 
the Dakota boundary, 30 miles further. The Casselton 
branch will be extended 95 miles, to the Canada line, where 
a connection will be formed with the Manitoba and South- 
western, a Canadian company, owned by those who control 
the Northern Pacific. 

At the eastern end of the main line of the Northern 
Pacific the road has been finished to Superior City, and is 
under active construction 95 miles further to the Montreal 
River, the boundary line between Wisconsin and Michigan, 
where it is to meet a road now building westward from the 
Straits of Mackinac. The original charter of the company 
authorized an eastern terminus at the Montreal River, so 
the road from Superior City to that point must be regarded 
as a part of the main line. In Montana two branches are 
proposed. The company will locate, and perhaps grade, 
this summer, a line from Billings, at the eastern base of the 
Rocky Mountains, 60 miles in a southwestern direction to 
the Yellowstone Park, and contemplates a branch from 
Little Blackfoot River up the Deer Lodge Valley to Butte 
City, the chief mining point in Montana, a town now larger 
than Leadville, and yielding greater returns of the precious 
metals. On the Pacific slope a branch is under construc- 
tion diverging from the main line of the Northern Pacific at 
a point 50 miles north of Wallula, and running eastward to 
Colfax in the celebrated Palouse wheat country. By the 
end of the year the company will have finished about 425 
miles of branches. The policy of the company in con- 
structing branches is to let about a year intervene between 
the grading and the track laying. During the year's delay 
settlers come into the country on the assurance of the early 
completion of the branch, and thus by the time it is opened 
for business there la traffic to sustain it. 
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Frlctlonal Electricity. 

About a year ago a white-beer brewery located at 43-45 
Rheinsberger strasse, Berlin, burned, but it was soon rebuilt 
in a most substantial manner. Apart from the roof frame,, 
it was constructed of stone and iron, with the floors laid in 
asphaltum. Located in the upper story of the malt house 
is a malt cleaning machine, from which the cleaned malt is 
conducted down, through an iron chute, to wagons in the 
lower stories, for distribution through the works. If the 
malt-cleaning machine remains a long time in operation — 
which frequently does occur without intermission for three 
weeks at a time — electricity is developed by friction of the 
malt in the iron chute; and in the most isolated portions of 
it, such is the tension of the electricity that sparks continu- 
ously flash here and there, the malt crackles throughout, and 
sparks fly from it to the hands of the employes. The men at 
first thought this was a demoniacal exhibition, until an expert 
calmed their fears. This gentleman, Herr Nehrlich, brought 
the subject before the Electro-technical Union , and the discus- 
sion thereupon caused statements from several members that 
they had noticed similar appearances in other breweries, etc. 
Dr. Werner Siemens showed how, through the existence of 
the asphalt floors, the malt room is so isolated from other 
portions of the building that it electrically resembles a Ley- 
den jar.— Allgemeine Versicherungs Presse. 



American Soap Bark and Soap Root. 

The soap bark sold by every apothecary and used by all 
intelligent housewives for cleansing silk and other dress goods 
is obtained from the quiflaia tree (Quillaya saponaria), a native 
of Chili. Some anxiety is expressed in Nature lest the sup- 
ply shall fail through the indiscriminate cutting down of the 
trees, the demand for the bark having become considerable 
both for domestic use and for use by silk and wool manu- 
facturers. 

The Colonies and India, in drawing attention to this trees 
remarks that a decoction prepared by placing a small piece 
of this bark and soaking it over night in water will remove 
in a minute or two grease from articles of clothing and leave 
the cloth clean and fresh as if it was new. It may also be 
used for cleansing hair brushes and other similar purposes un- 
der conditionsin which'soap and other alkalies are powerless. 
It is suitable for a hair wash, and is said to be largely used 
by French hair-dressers, though the mode of preparation is 
kept secret. Such a tree, it suggests, ought to be invaluable 
in Australia, New Zealand, Cape Colony, and other colonies 
where wool growing is a staple industry. Nature mentions 
among the uses to which- this bark is put a preparation for 
giving an artificial froth or head to ales, a very small quan- 
tity put into beer that has become dead causing it to be cov- 
ered with froth. 

A vegetable rival to quillaia, common in our Southwest- 
ern territory and throughout Central America, is found in a 
species of cactus popularly known as amole. The Tucson 
(Arizona) Citizen describes the plant as having flower stalks 
destitute of leaves, but plentifully supplied with branches 
about eighteen inches long, from which flowers of white and 
yellow colors are suspended in the flowering season. The 
bulbous root is from one to six inches in diameter and from 
six to eighteen inches long. 

A saponaceous juice is expressed from the root, and the 
fiber of the leaves is hackled for the manufacture of mat- 
tresses, cushions, and chair seats. The vegetable soap ex- 
tracted from the root has been used by the Indians, Mexi- 
cans, and others for many years as a hair wash, and 
exceeds in purity our manufacture from animal substances. 

The preservative qualities of the soap are well known, and 
its use gives the hair a fine natural glow, preventing decay 
of the hair, and entirely eradicating dandruff or other impu- 
rities on the scalp. 

Cattle eat the leaves in the spring as a purgative. And 
cut into bits and thrown on water where fish abound the 
effect is stupefaction of the fish, when they can be easily 
taken. 

The price among the Indians and Mexicans, who sell it in 
Tucson, is five cents for a bunch of two stalks interlaced 
(mancuerna). 

For cleaning flannels the amole is found vastly superior to 

soap. 
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Tracings on Glass lor the Lantern. 

The following method, by Mr. George Smith, appears to 
be satisfactory. A piece of finely-ground glass is rubbed 
over with a trace of glycerine, in order to make it as trans- 
parent as possible. It is now easy to write or draw on the 
prepared surface with a hard and finely-pointed blacklead 
pencil, and the glass is so transparent that the finest details 
of any engraving over which it may be placed can be seen 
quite distinctly. The drawing having been finished, the 
plate is washed with water, in order to remove the glyce- 
rine, and dried. A thin coat of Canada balsam or of nega- 
tive varnish now serves to render the slide permanently 
transparent and ready for the lantern. 



Grain Freight Free to Liverpool. 

The speculative holding of grain at Chicago for higher 
prices led, in the fore part of April, to some curious results. 
The export of grain had been stopped, the market rates at 
Liverpool being lower than those of Chicago. The railway 
officials refused to lower their. rates, saying that they saw no 
good reason for sacrificing their revenues to enable the pro- 
motors of " corners " to adjust questions of supply and de- 
mand between themselves and consumers. The managers of 
certain ocean steamship lines having steamers billed for early 
departure were in great straits for freight, and even begged 
for grain to be carried as ballast, freight free. A press dis- 
patch from Chicago, April 7, said that the day before the 
agents of the Eastern lines terminal there were asked by 
wire if they could not furnish small cargoes on condition 
that no charge should be made for transporting it by water 
to Liverpool. Again, on the 7th, the steamship people re- 
newed their appeal, offering as additional inducement a pre- 
mium of several cents per hundred pounds to the shipper. 
The offer of a premium was made by the four lines running 
between Boston and Liverpool. No offers of so unusual a 
nature were received from the New York lines. 



What Is Aconitia? 

The conviction of Dr. Lamson, in London, on the charge 
of murder by means of aconitia administered ostensibly as 
a medicine, has led to no little discussion of the nature of 
this violent but little understood poison. 

A continental physician called attention to the fact that 
the drug sold under that name in France and Germany was 
different from and much less powerfully poisonous than the 
English drug. The Lancet says that it is true; that they 
differ markedly in general character and chemical composi- 
tion, and also in their effects on the human system. In fact 
nearly a dozen kinds of aconitia are recognized, varying so 
much in their properties that observations made with any 
one of them would be applicable only to that particular spe- 
cimen, and not to the others. It is generally admitted that 
English aconitia is seventeen times as strong as the German, 
but it is not uncommon to find one specimen seventy times 
as active as another This discreyjancy arises not only from 
differences in the mode of extracting the alkaloid, but also 
from want of care in the selection of the plants. In the 
British Pharmacopoeia it is directed that the Aconitum 
napellus should be used, but there is only too much reason 
to fear that other species are not unfrequently substituted. 
Some manufacturers use Aconitum paniculatum, which is 
almost inert; while others, for the sake of obtaining a more 
active product, employ the Aconitum ferox the deadly 
Bish ppison of India. Much of the aconite root now in the 
market is not the root of common monkshood, but is obtained 
from Japanese plants of undetermined species. Some speci- 
mens of aconitia are white, some are yellow, some are crys- 
talline, and others are amorphous. It is stated on good 
authority that the commercial aconitia is not an alkaloid at 
all, but is a mixture of several different alkaloids or active 
principles. The whole question is still sub jvdice, and all 
statements respecting the properties, chemical or physio- 
logical, of aconitia, must be accepted with a certain 
amount of reservation. 



Copyright Mark on Pottery. 

On April 5, the Senate passed a bill (S. No. 1582) which 
allows the copyright mark to be placed on the back of de- 
signs for :aoulded decorative articles, tiles, plaques, or arti- 
cles of pottery or metal, or in such other place as manu- 
facturers of such wares are accustomed to put their private 
marks and trade marks. The revised statutes previously 
required the copyright mark to be placed on the face of the 
article. The change will be beneficial to the large and in- 
creasing and very interesting industry which has grown up 
in Cincinnati, Ohio; Lakeville, Ohio; Chelsea, Massachu- 
setts; and in Pennsylvania and New Jersey, in the manu- 
facture of pottery, vases, encaustic tiles, and ornamental 
works of art, like busts and medallions. 



© 1882 SCIENTIFIC AMERICAN, INC 



April 22, 1882.] 



Scientific Amiiltit. 



251 



'&nmm anfl f mural. 



/'he Charge for Insertion under this head is One Dollar 
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"T. !New, 32 John St. New York, has sold and applied 
over fifty million feet of his Prepared Roofing:, the major 
part being placed upon manufacturing establishments." 
—Scientific American. 

Agents Wanted.— None but intelligent and energetic 
need apply. Must furnish good recommendations, or no 
notice will be taken of applications. Exclusive territory 
will be given up to May I. 1882. Agents are now making 
from $10 to $15 a day. Address, for terms, The Infalli- 
ble Coin Scale Co., P. O. Box 2624, New York city. 

Steam Pumps. See adv. Smith, Vaile & Co., p, 236. 

Wanted — Iron Planer, about 40 inches square by 12 
feet long, new or second-hand, at once. Send cuts and 
cash price to Bentel, Margedant & Co., Hamilton, Ohio. 

Wanted— A live Salesman; a practical Sawyer and 
Machinist; one who can give unquestioned references 
as to character, habits, and ability ; -one acquainted with 
the Southwest preferred. Address T. E. J., Box 77S, 
New York. 

Wanted— The address of all principal Glass Bottle 
and Jar Manufacturers in the United States and Canada. 
Address Thorp & Belloli, San Jose, California. 

Lehigh Valley Emery and Corundum Wheels are free 
cutting, durable, and safe. Can be adapted to all kinds 
of work. Write for prices, stating sizes of wheels you 
use. Lehigh Valley Emery Wheel Co., Lehighton, Pa. 

Kochendoerfer & Urie, General Brokers, 200 Broad- 
way, will attend to any business in New York for you. 

Two Second-hand large Wood Planers for sale bv 
Wm. M. Hawes, Fall River, Mass. 

Pure Water furnished Cities, Paper Mills, Laundries, 
Steam Boilers, etc., by the Multifold System of the 
Newark Filtering Co.. 177 Commerce St.. Newark, N. J. 

Jae.F.Hotchkiss,8* John St..N. Y.: Send me your 
free book entitled "How to Keep Boilers Clean," con- 
taining useful Information for steam users & engineers. ; 
(Forward above by postal or letter; mention this paper.) j 

Steel Stamps and Pattern Letters. The best made. J. 
F. W .Dorman,21 German St., Baltimore. Catalogue free. 

Now Ready. Catalogue of Electrical Books; also gen- 
eral catalogue. E. & F. N. Spon, 446 Broome St., N. Y. 

Abbe Bolt Forging Machines and Palmer Power Ham- 
mers a specialty, s. C. Forsaith & Co.. Manchester, N.H. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

Combination Roll and Rubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 

Send for Pamphlet of Compilation of Tests of Turbine 
Water Wheels. Barber, Keiser & Co., Allentown, Pa. 
Presses & Dies (fruit cans) AyarMach.Wks., Salem,N.J. 

Latest Improved Diamond Drills. Send for circular 
to M.C. Bullock, 80 to 88 Market St., Chicago, 111. 

Wood Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of fche Sci- 
entific American StrppiiicMKNT sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited. Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

List 27— Description of 3,000 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaltb&Co.,Manchester,N.H.,andN.Y.city. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss. Brooklyn, N. Y. 
Gould &Eberhardt's Machinists 1 Tools. See adv., p. 238. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 221. 

Supplee Steam Engine. See adv. p. 221. 

C. B. Rogers & Co., Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 206. 

Cope & Maxwell M'f'g Co/s Pump adv.. page 204. 

The Sweetland Chuck. See illus. adv., p. 206. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Papor Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles&Co.,Riegelsville.N.j. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch, Phil. 

For the Garden and Farm.— A great variety of Seeds 
and Implements. Send for catalogue. Address R. H. 
Allen & Co., P. O. Box 376, New York city. 

See Bentel, Margedant & Co/s adv., page 237. 

Pure Nickel Anodes and Salts', pure Turkey Emery, 
Star Glue. Greene, Tweed & Co., 118 Chambers St., N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2i Columbia St., New York. 

Engines, 10 to 50 H. P., $250 to $500. See adv., p. 236. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 237. 
Telegraph, Telephone, Elec. Light Supplies. See p. 238. 

50,000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 

Peerless Colors for Mortar. French, Richards & Co., 
410 Callowhill St., Philadelphia. Pa. 

For Pat, Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 237. 

Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers, h. S. Graves & Son. Rochester, N. Y. 

Cotton Belting, Rubber Belting, Leather Belting, and 
all kinds of Steam Packing- Greene. Tweed & Co., N.Y 
The Medart Pat. Wrought Rim Pulley. See adv., p. 236. 

For Heavy Punches, etc., see illustrated advertise- 
ment of Hilles & Jones, on page 305. 
Centrifugal Pumps, 100 to 35,000 gals, per min. See p. 205. 



Diamond Planers. J. Dickinson. 64 Nassau St., N. Y. 

Mineral Lands Prospected, Artesian Wells Borad, by 
Pa. Diamond Drill Co. Box 423. Pottsvillo. Pa. See p.238. 

4 to 40 H. P. Steam Engines. See adv. p. 238. 

Sewing Machines and Gun Machinery in Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

For best low price Planer and Matcner. and latest 
improved Sash, Door, and Bllnl Machinery, Send for 
catalogue to Rowley & 1 iermanee. Williamsport. Pa. 

The only economical and practical Gas Engine in the 
market is the new ''Otto" Silent, built by Schleicher. 
Schumm & Co., Philadelphia. Pa. Send for circular. 

The Porter-Alien High Speed Steam Engine. South- 
work Foundry & Mach. Co.,430 Washington Ave.,Phil.Pa. 
Barrel, Key, Hogshead, Stave Mach'y. See adv. p. 237. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question . 

Correspondents whose inquiries do noi; appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannoi. be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) R. D. G. asks: 1. Do they generally 
put even number of cogs in large wheel and odd num- 
ber in the pinion or small wheel? If so, why? A. Yes; 
to have a "hunting" cog or tooth, so that the cogs do 
not constantly work on same cogs of other wheel. 2. 
From what points is the diameter of a bevel or miter 
cog wheel measured? A. From the pitch line on the 
back, or large diameter. 3. In a bevel cog wheel, seven 
inches across, to run a shaft at right angles to it just 
three times faster, how many cogs should there be in 
each wheel? Will thirty in large and ten in small wheel 
be right? A. Yes. 

(2) J ; F. M. asks: 1. Is there any way to 
make water flow over a bank without suction or pump ? 
A. Yes. if the bank is not too high. Use a siphon. 2. 
Can refuse tin— the waste in tin shops— be melted 
cheaply? A. No 

(3) S. W. & W. ask: What is the proba- 
ble difficulty— our 12x18 new engine does not give ns 
the power it should in proportion to the smaller engine 
it replaced. Engine runs 150 revolutions, and boiler 
furnishes plenty of steam. Engine is fed by a 2 inch 
pipe, 28 feet long, through a 2 inch safety valve,throtr.le, 
and Judson governor, and the steam passes through 
four right angles, between boiler and steam chest. Is the 
pipe too small? If so, what size should we use, and 
what would be the gain of power? A, Your steam pipe is 
too small. It should not be less than 3 inches diameter. 
Probably the openings to the cylinder are too small 
also, 

(4) G. K. asks the difference between a 
high pressure boiler and a low pressure. A. The 
general design and arrangement may be the same, but 
in a high pressure boiler the strength is increased in 
proportion to the pressure of steam to be carried. 

(5) N. C. R. asks: In puttiDg in a brace 
in the frame of a building, which would be the stronger, 
or rather, which would make the frame stronger, a brace 
of, say, 2x6. placed edgewise or flat? And which way 
is the usual manner of putting in such a brace ? A. The 
usual and proper way is to put the greatest width verti- 
cally. 

(6) C. de P. F. writes: In using some por- 
table agricultural machinery, where it would be next to 
impossible to use a counter shaft, we run from a 60 
inch pulley to a 20 inch, and our belt (a rubber one, it 
being in the weather) slips very much. Chalk has no 
effect, and we ruined one belt by using rosin, and I think 
also molasses and rosin. Both pulleys are iron turned, 
high in center, and the engine making as much speed as 
is considered safe by maker, while a few extra revolu- 
tions make it shake so as to frighten our engineer. I 
had thought that small pulley might be covered with 
leather, but no one near our place seems to know how 
to do it, and our engineer thinks the leather would tear 
off. A. Covering the small pulley wirh leather would 
help matters temporarily, but we could not advise it. 
It is evident your belt is too narrow for its work. The 
permanent cure is to get new pulleys, at least 50 per 
cent wider, and your belts will drive better and wear 
longer 

(7) J. "W. G. writes: Our grate bars are 
within a foot of the bottom of the boilers. Would we 
save any fuel by lowering them? A. Yes; it should be 
24 inches to 30 inches, according to size of boiler. 2. 
We burn slack, soft coal. Would it be any advantage to 
admit air behind the bridge wall or over the fire to con 
sume the carbonic oxide gases, and if so. would it be of 
any advantage to heat this air and force it in with a 
fan. providing the heat did not cost anything? A. Yes; 1 
air introduced either way would be advantageous. | 
There is no need of heating ttie air. A blower must be ■ 
used with judgment, or else too much air will be sent j 
in, 3. Is it an advantage or otherwise to wet slack | 



before throwing it on the fire? A. If a tl caking," coal, 
dampen it; otherwise no. 

(8) H. K. B. writes: The establishment 
to which I am attached use ordinarily bituminous coal 
for firing for engine for production of steam and power. 
They have been induced to use coke lately. Is there 
extra danger of burning or overheating boiler plates 
from use of such fuel? A. No; unless the fire be driven 
excessively. By enlarging your grate (if necessary) and 
reducing the draught, you can reduce the temperature 
in the furnace as you please. 

(9) N. F. H. writes: I have speeded my 
engine up from 80 to 100 revolutions; my governor is 
marked 72 revolutions, now it runs 83. Should the 
governor still run at 72? I have trouble withmy engine 
running too fast when doing no work. A. If you wish 
to run at 100 revolutions per minute, your governor 
should be adjusted to regulate the engine at that speed. 

(10) S. F. asks: Which is best, a threaded 
or screw stay bolt screwed into the inside and out- 
side sheets of the fire box of a locomotive or tubular 
boiler, and cold riveted at both ends of the stay, or a 
plain boltwithout threads, rivetedhot at both ends, with 
a thimble of wrought iron intervening between the 
innerand outer sheets? A. The last named, called 
usually socket bolts, when of equal diameter, are prefer- 
able to the screw stay. The former are, however, almost 
universally used on locomotives because they are more 
conveniently put in; but their inferior strength Is com- 
pensated for by additional numbers. 

(11) G. A. F. asks: Is expense the essen- 
tial preventative to water being reduced to its constitu* 
ents, oxygen and hydrogen, sufficient to furnish fuel in 
place of wood or coal ? A. Yes. 

(12) D. McF. asks: "When sign painters 
letter on muslin or canvas, how do they mix or prepare 
their paint? The common method of mixing the paint 
with linseed oil, turpentine, and japan will not answer, 
as either of the named liquids will" spread" badly on 
the cloth, and a smooth even edge cannot be obtained. 
A. Oil and turpentine paints are used. Topreventthe 
spreading of the paints give the cloth a coating of thin 
glue size, and let it dry before applying the paints. 



NEW BOOKS AND PTJBLI CATIONS. 

Spons' Encyclopedia of the Industrial 
Arts, Manufactures, and Commercial 
Products. New York: F. & N. Spon. 
In parts, 75 cents each. 
Parts 26, 27, 28, and 29, just received, contain articles 
on printing and engraving, resinous and gummy sub- 
stances, rope and rope making, salt, silk, skins, soap, 
spices and condiments, starch, and sugar. 

Tables for the Determination, Descrip- 
tion, and Classification of Minerals. 
By James C. Foye. Chicago: Jansen, 
McClurg & Co. 12mo, cloth, pp. 85. 
$1.00. 
A second edition of Professor Foye's well made little 

handbook for the detection and study of our principal 

minerals. 

Geological Survey of New Jersey. 
Annual Report of the State Geolo- 
gist for 1881. Trenton: John L. 
Murphy, printer. 
The chief features of this year's report of the New 
Jersey%Geologi cal Survey is an admirable geological 
map of the State, and an elaborate discussion of the 
climate of New Jersey, by Professor J. C. Smock, As^ 
sistant Geologist. 

History of the Water Supply of the 
World. By Thomas J. Bell. Cincin- 
nati: Peter G. Thompson. 8vo, paper, 
pp. 134. 75 cents. 

A compilation condensing in a few pages many facts 
and statistics with regard to the water supplies of j 
great cities, river pollution, water purification, aque- '■ 
ducts, reservoirs, etc Also much information ,touch- ! 
ing the possible sources of a new water system for J 
Cincinnati. 

[OFFICIAL.] 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted In the 'Week Ending 

March 28, 1882, 

AIVD EACH HEARING THAT DATE. 

(.Those marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent in ttie annexed list, also of any patent issued 
since 1866, will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and. remit to Munn & Co., 261 Broad- 
way, corner of Warren Street, New York city. We 
also furnish copies of patents granted prior to 1866. 
but at increased cost, as the specifications not being 
printed, must he copied by band. 

Alarm. See Burglar alarm. 

Annunciator, electric, H. B. Porter 255.453 

Attrition mil), T. L. Sturtevant 255,550 

Ax, W.Andrews 255,711 

Axle box, car. T. S. Phillips 255.451 

Axle box, car, H. Roth 255.655 255,676 

Baling machine, bay P. Wright 255,750 

Barrel, H. Knight 255,433 

Barrel rolling and handling machine. G. W. Ste- 
phens., 255,546 

Battery. See Galvanic battery. 

Bearing, anti-fnctional. T. R. Ferrall 255,426 

lied bottom, A. H. Frost...,. 255,613 

Med bottom. J. B.Norton 255,657 

Bed frames, adjustable connection for woven 

wire, Ames & Frost... , — .....255,405 

Bed, wardrobe.pr folding, A. W. Stewart... .....,'•255.548 

Beer cooler. C. J. Bopp 255.575 

Belt controlling mechanism, B. H . Phelps 255,450 



Belt shifter, B. C. Durand 255,607 

Belttimming machine, A. C. Krueger 255.638 

Binder, temporary. J. R. Pitt 255,453 

Bit. See Bridle bit. 

Blind, inside, J. Krehbiel . 255,516 

Blind inside. F. Ruhr 255,538 

Blind slat holder, J. S. Thompson 255.699 

Board. See Wash board. 

Bobbin, D. Hambleton 255,502 

Boiler. See Steam boiler. 

Boiler, A. P. Oeque 255,493 

Boot and shoe nailing machine, W. G. Budlong... 255,716 
Boots and shoes, securing metal wearing surfaces 

to rubber, F. Richardson 255.672 

Boots and shoes, welting. Tucker & Anthoine . . . 255.474 
Boots orshoes. device for connecting, W. K.Webb 255,480 ! 

Boring machine, metal, D. W. Pedrick 255,449' 

Bottle and bottle attachment, D. Lubin 255,642 

Bottle caps, attaching. H. Brooke 255,487 

Bottle stopper, Houts & Ericsson 255,627 

Bottle stopper fastener. G. F. Hoeffer 255,506; 

Bottle stopper of celluloid or analogous material. 

S.S.Newton 265,655 

Box. See Axle box. Bread box. Camera box. 
Packing box. 

Bracelet. C. A. Faas 255,610 

Bracelet, I. L. Garside 255.6:4 

Bracket and shelving support, F. M. Taylor 255.695 

Brake. See Car brake. 

Bread box, J. Fournier, Jr 255,611 

Bread making machine. P. F. Bryce 255,411 

Bridle bit. II. S. Squier ..255,737 

Buckle and snap hook, combined, F. Kiekenapp., 255,636 

Buildings, construction of, A. J. Chase 255,595 

Burglar alarm. G. P. Conant 255,722 

Burner. See Vapor burner. 

Button, W. P. Dolloff 255.727 

Button. M. Loewenthal 255,640 

Button, D..M. J. Wall 255.551 

Calk. E. Witham 255,556 

Camera box. B. B. Barker 255,567 

Capsule filling apparatus. J. Schmidt 255,680 

Car brake, A. Bailey 255,482 

Car brake. A.J, Kelly 255,431 

Car brake. J. G. Schiller 255,539 

Car brake, coal. J. A. Millholland 255,653 

Car coupling, M. W. Bruce 255.586 

Car coupling L. J.Cralle 256,601 

Car coupling, S, A. V. llartwell 255,623 

Car coupling, M . R. Thurber • .... 255,701 

Car coupling. O. F. Wool ,255.748 

Car coupling attachment, T. C. Steward 255 547 

Car daor, freight, McNally & Glasgow 255,048 

Car. hand. H.H. Sessions 265.68* 

Car heater, J. E. Steger 255.690 

Car mover. J. D. Lawrence 255,639 

Car propeller, H. B. Depp 255,496 

Carding engine feeding device. J. T. Lemaire 255,619 

Carriage wrench. Kinsman & M errill 255,637 

Carrier. See Trace carrier. 

Cartridge, T. Shaw 255.542 

Case. See Egg case. Organ case. Showcase. 

Cash box system, automatic. J. C. M artin 255.525 

Cauterizing apparatus. E. T. Brenot 255,582 

Centrifugal machine , W. Shears — 255,685 

Chandelier hanger,adJustable,M.& J. K. McCahill 255,442 

Check, bank. B. S. Loomis.. , 255,641 

Chopper. See Cotton' chopper. 

Chuck, watchmaker's, J. Splckerman 255,470 

Churn dasher^ D. B. Davis 255,604 

Cigarette machine. F. S. Bartram 255,668 

Clamp. See Hose clamp. ' 

Clasp, D. F. Hale 255,630 

Cleaner. See Cotton.cleaner. Slate cleaner. 

Clip for holding books open. M. Stedwell , 255,545 

Clothes hanger, T.L.Wiswell 255.746 

Clutch, friction. Blessing & Osgood 255.408 

Coffee and spice mill. T. A. Andrews 255,559 

Coffee, apparatus for cooling roasted, L. A. Ullrich 255,477 

Coffeepot, M. Thomas 255,697 

Coiler for railway heads, carding machines, etc.. 

R. Tatham 255,473 

Cooking vessel and condenser, combined, S. S. 

Whitmore , 255,743 

Cooler. See Beer cooler. 

Cool er for aerated waters. A. D. Puffer 255,457 

Coop, folding, W. S. Burroughs , 255.488 

Cornice hook or bracket, CD. Stone 255,471 

Corset. C. N. Chadwick , 255,594 

Cotton chopper. D. W. Massee 255 643 

Cotton cleaner, seed, G, H. Bradley 255,486 

Coupling. See Car coupling. Pipe coupling. 

Croquet stand. II. C. Chester 255,596 

Cuff fastener, Kelsey & Shuttleworth 255,515 

Cultivator, T. A. Purket 255,669 

Curtain roller, spring. G. T. Bettencurt — 255,571 

Cutter. See Feed cutter. Tobacco scrap cutter. 

Damper, stovepipe. C. W. Pierce 255,531 

Draught equalizer, S. & W. T. M arvin 265,527 

Drawing, spinning, and twisting apparatus. F. W. 

Fox 255.612 

Drier. See Fruit drier. 

Drilling machine. H. Hager 255,618 

Drive pipe and coupling for oil and other wells, 

L. Smith 255,469 

Dropper. See Seed dropper. 

Easter egg. artificial toy or, A. A. Reeve 255,534 

Egg case, J. L. Stevens 255,738 

Electrical apparatus, device for connecting wires 

in,W. Paul 255,661 

Elevator. See Harvester elevator. 

Elevator safety apparatus, self-acting, J. M0- 

Carroll 255.646 

Embroidering machine motor, C. Wenner 255,710 

Extension table, .1. A. Proft 265,454 

Fabric. See Meshed or netted fabric. 

Fabrics, process of and apparatus for aging, T. 

Simpson 255,543 

Fan, J.C.St. John., 255,549 

Fan, automatic, G. W. Overall 255,659 

Fats and oils, apparatus for decomposing, 11. 

Heckel 255504 

Feed bag for horses, F. Wheaton 255.740 

Feed cutter, Hallock & Smith 255.429 

Feed water heater, ,1. H. Turner , 255,475 

Fence. Robinson & Thompson , 255,673 

Fence barbs, machine for making E. & A. G. 

Children 255,413 

Fence barbs, machine for making metal, V. B. 

Doolittle, 355,423 

Fence post. H. M. Beecher .265.714 

Fence rosette, S. w. Martin 255,526 

Fence wire, barbed, L. B. Evans ...,.255728 

File, letter, G. V. Nauefth 255.+J7 

Firearm lock, E. Bled 255.573 

Fire escape ladder, R. F. Bridewell 255.584 

Fire extinguisher valve, A. M. Burritt. ■ 255,590 

Fires, device for cKeekmg the draught in, J. H. 

Drake 255.424 

Flag, signal. T. M Petty 255,665 

Flour and middlings, machine for bolting and 

purifying. J . Craik 255,119 
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Flour mill, A. N. Wolf . .. . 255,747 

F'oci meter, A. L. Smith 255,468 

Foot rail and dash attachment, combined, h\ C. 

Ayer 255,563 

Frame. See Spectacle frame. 

Fringe, chenille, J. C. Graham . 255501 

Fruit drier, C.A. Curran 255,602 

Furnace. See Portable furnace. 

Galvanic battery, Childs & Shaw. 255,597 

Gas lighter, electric, Mahon & Green 255,524 

Gas regulator. G. S. L&cey 255,517 

Gate, C. H. Allison 255.481 

Gate, S. S. Durbon 255,49& 

Gear cutting machine, A. H. Brainard 255,409 

Generator. See Steam generator. 

Glass, machine for blowing window, Hards, Jr., & 

Thillips 255,503 

Grain bin, E.Holmes ... 255,507 

Grain binder. J. F. Appleby 255,712 

Grain binder cori knotter, W. N. Whiteley et al. . 255,741 

Grain drill attachment, H. C. Pratt 255,668 

Grain drying apparatus, J. Barclay 255,564 

Grain packer, W. Bayley 255569 

Grain separator, J. A. Krake 255,485 

Grate, fire. Weaver & Norton 255,479 

Grating, illuminating.. T. Hyatt, 255,511 

Grinding mill . rol ler, R. Birkholz 255.715 

Guard. See Insect guard. 

Hammer, drop, C. A. Hague ,255,619 

Hanger. See Chandelier hanger. Clothes hanger. 

Harness and bridle loop, metallic, J. Watters 255,709 

Harness fastener, M. Claus ^ 255,416 

Harrow, mounted, A. J. Nellis 255,529 

Harvester elevator, J. M. Curtis 255,603 

Harvester rake, R. T. Tuttle 255,476 

Harvester raking mechanism, M. M. Hooton 255,510 

Harvesting machine , J. Keys 255.635 

Hat, S. D. Robinson 255,674 

1 l.atchway door operator, automatic, J. L. Peters 255,663 

Hay rake, horse, A. A . Noyes 255,658 

Hay rake, horse, C. Scholz 255,681 

Hay rake, revolving sulky, T. Miltenberger 255,445 

Heater. See Car heater. Feed water heater. 

Heating bath tubs by steam, J. Reilly 255,535 

Hitching strap, F. Bonelli 255,574 

Hoe. U. Wassmer 255,718 

Holder. See Blind slat holder. Lamp shade 

holder. Mop holder. Music holder. Photo- 

graphic'plate holder. Shade holder. Thread 

holder. * 

Hook. See Cornice hook. 

Hoop splints, mechanism for and method of 

forming, H. F. Campbell 255,412 

Horse power, T. A. Brewer 255,583 

Hose ciamp. Shepherd & Miller 255,465 

Hose pipe, B. Holland, Jr ..255,730 

Hose pipe, stand, B. Holland, Jr 255,430 

Hosiery, manufacturing, Borton & Willcox 255579 

Houses for purposes of ventilation, etc., con- 
struction of , P. G. Eaton 255.608 

Hub block. boring machine, J. S. Reid..., 255.670 

Ice floor for cold storage houses, II. C.Cain 255,489 

Ice, method of and apparatus for making. O. 

Parker 255.660 

Insect guard, Flood & Kromwell 255,499 

Iron. See Sad iron. Whiffletree iron. 
Jack.. See Lifting jack. Wagon jack. 
Joint. See Pipe joint. 

Joint for pipes and fittings, J. R. Moore 255,734 

Knob attachment, E. L. Pbipps (r) 10,066 

Lamp, W. A.Hull 255,629 

Lamp, R. Marsh ../.;.• ' 255,440' 

Lamp, electric, C. Lever 255.521 

Lamp, electric. C. W. Siemens 255,466 

Lamp, incandescent electric. P. Diehl 255,497 

Lamp shade holder. W. A. Hull 255,731 

Lifting jack, J. Nixon 255,656 

Light. See Skylight. 

Line, coM, ropes, cables, and oakum, manufac- 
ture and treatment of, J. Coulson 255,600 

Lock. See Firearm lock. Nut lock. Permuta- 
tion lock. 

Locket, J . Rothschild 255,677 

Loom temple roller, J. R. Stamour 255,639 

Lubricator, E. McCoy 255,443 

Lunch receptacle and muff, S. A. Cunningham 255,420 

Magnets, armature for electro, O. C. Woolson 255749 

Mailing package, A. Christey 255,415 

Mailing packet, A. Christey 255,414 

Masher and strainer, vegetable. L. Becker 255,570 

Match card machine, G. Hargreaves 255,621 

Match igniter, J. R. Donnelly 255,605 

Meshed or netted fabric, A.Beals 255,407 

Metals, gilding, P. A. node 255,421 

Metals, hardening, C. M. Daboll 255,725 

Meter. See Foci meter. 

Mill. See Attrition mill. Coffee and spice mill. 
Flour mill. Grinding mill. Pulverizing mill. 
Stamping mill. 

Mill spindle bearing, G. F. Senter. 255,541 

Milling tool, W.N. Buckley 255,589 

Mop holder and wringer, combined, J. H. Omo... 255,448 
Motion, device for converting reciprocating into 

rotary, W. H. Ryther 255,735 

Motor. See Embroidering machine motor. 
Mowing and reaping machines, sickle ibar for, E. 

T. Spottswood 255.688 

Mowing machine. J. A. Carles 255,718 

Music holder, A.H.Merrill 255.649 

Musical instruments, key board attachment for, 

G.R. Elliott 255,609 

Net, gill, M. & T. Reynolds. 255,671 

Net .sponge fishing, E. Arapian 255.561 

Nut lock, J. Graham 255,428 

Nut lock, A. F. MacDonald 255,439 

Nut tapping machine, W. E. Ward 255,478 

Ore roasting apparatus, H. O. Reinhardt 255,537 

Ore separator, G. A. Metcalf ... 255,651 

Organ, W. L. Merrin 255.650 

Organ case and pedal, S. B. J. Bryant 255.410 

Packing box, knockdown, F. C. Rockwell 255.458 

Packing for pump pistons, etc., B. Holland, Jr.... 255.729 

Pail, milking, A C. Tracy 255.702 

Paint pail, J. Thomas 255,696 

Pan. See Patty pan. 

Pantaloons, W.Hyams 255 631 

Paper hanging or wall paper, E. Lelssner 255.437 

Pasteboard, etc., machine for cutting and scoring, 

G. L. Jaeger ". 255,632 

Pattypan, A. Vuillier 255,706 

Pavement, C. A. Snyder 255,687 

Permutation lock, C. Seybold 355,463 

Photographic plate holder. E. B. Barker 235.566 

Pick, E. R.Ray 255,533 

Pipe. See Drive pipe. Hosepipe. 

Pipe coupling, S: Lightburne, Jr , 255.523 

Pipe joint, W. Forman. 256,427 

Pitoher top, sirup, Tallman & Day 255,692 

Planter, corn, W. L. Hutson. . 255,630 

Planter, cotton seed, R. M. & J. M. Brooks 255 985 

Planters, oheok row attachment for corn. F. B. 

Talt 255.472- 



Plate, dinner, J. David... 

Plow, sulky, W. B. Young 

Plowing, steam, F. B. Brutschke 

Pool rack, Henn & Jennings. 

Portable furnace and boiler, combined, B. L. 
Ryder 

Post. See Fence post. 

Pot. See Coffee pot. 

Power. See Horse power. 

Preserving room, provision, E.R. McOall 

Pressure regulator forsoda water. G. S. Slocum.. 

Printing mechanism, web. L. C. Crowell 

Printing press, Trueman & New 

Printing-press paper cutting device, S. A . Grant . . 

1 'ulley, sel f-oiling, C. H. Cowdrey . 

Pulley sheave, C M. Daboll 

Pulleys, apparatus for balancing, L. Knight 

Pulverizing mill. W. C. Salmon 

Pump, barge, Cowan & I,ee 

Rack. See Pool rack. 

Railway tie and fastening, metallic.F. A. Williams 

Rake. See Harvester rake. I lay rake. 

Reflector for electric lamps, adjustable,^. R. F. 
Kelly 

Ref riererator, A. D. Puffer 255,455, 

Regulator. See Pressure regulator. 

Roasting or renovating furnace, J. Campbell 

Rock drills, core lifter for annular. G. F. Case 

Roller. See Loom temple roller. 

Ruling machine, E. W. Blackhall 

Sad iron, Mitchell & Dame 

Sap feeding apparatus, automatic. M. C. Barden.. 

Sash balance, F. B. Cochran 

Scoop, grain, T. J. Blake 

Screw, C D. Rogers 

Sculpture, statuary, etc.. machine for copying, A. 
B. Holstein 

Seed dropper, cotton. R. Cantelon 

Separator. See Grain separator. Ore separator. 

Sewing machine, C. H. Gilford 

Sewing machine, D. L. Keeler 

Sewing machine. F. R. Smith 

Sewing machine button hole attachment, J. K. 
Harris 

Sewing machine cutting and trimming attach- 
ment, S. W. Shorey (r) ... 

Sewing machine feed mechanism, Borton & Will- 
cox 

Sewing machine guide. J. F, J. Gunning 

Sewing machine take-up, J . V. D. Eldredge 

Sewing machine tension, D. L. Keeler 

Sewing machine thread controlling apparatus, 
Borton & Willcox 

Sewing machine trimmer, Borton & Willcox 

Sewing machine trimmer, A. Warren 

Sewing machine, wax thread, F. & E. E. Bean — 

Sewing welts or hems on fabrics, machine for, 
Borton & Willcox 255,576, 

Shade holder, E. L. Bryant 

Ships.'auxiliiiry power wheel for, K. Anunsen 

Shoe, C. B. Daniels 

Shoe, W. Linscott 

Shovel. See Snow shovel. 

Show case, G. W. & J. P. -Simons 

Signaling apparatus, W. C. Seaton 

Skake, roller, J. K. Ross 

Skate, roller, E. W. Taylor 

Skylight. F. H. Leadley 

Slate cleaner and pencil holder, combined, \V. H. 
Metcalf 

Sleeve gripe, lady's, L. P. Webster 

Snow shovel, C. Ames 

Soap from fats, making. H. Heckel 

Spark arrester, J. D. Akley '. 

Spark extinguishing and discharging device, W. 
K. Schermerhorn 

Spectacle frame, \V. H. Peckham 

Spinning and twisting machine spindles, bearing 
for, T. Mayor 

Spinning. doubling,and twisting machine, Conlon 
&King 

Spinning frames, spindle step rail for, F\ Ijeclere. 

Spring. See Vehicle spring. 

Stamping mill, H. O. Reinhardt 

Stand. See Croquet stand. 

Stave dressing machine, W. C. McCormack 

Steam boiler, J. L. Bogert .. 

Steam boilers, apparatus for feeding scaling com- 
pounds to, Pindar & Clark 

Steam generator, W. D. Hooker 

Stopper. See Bottle stopper. 

Store service" appliance, 1 1. H. Hayden 

Stove, lamp, D. F. Tref ry 

Stove pipe shelf and stove lid bolder, G. McAdams 

Strap. See Hitching itrap. Suspender strap. 

Suspender strap, A. Netzner 

Suspender trimming, M. Altmann 

Table. See Extension table. Tobacco booking 
table. 

Telegraph, multiple, Thompson & Selden 

Tellurian, T. H. Costello 

Thrashing machine band cutting and feeding at- 
tachment, G. W. Sharp 

Thread holder and cutter, F. S. Williams 

Tobacco booking table, C. Seel 

Tobacco, machine for opening and feeding, Cur- 
tis & Adriance 

Tobacco scrap cutter. A . Ingram 

Tool, combined, T. D. Isbell 

Toy, acrobatic. J. M. Holmes 

Toy gun, McCord A Churchill 

Trace carrier. A. B. Wilhelm 

Treadle, G. W. Zeigler. 

Treadle mechanism, E. S. Mann 

Trimmer. See Sewing machine trimmer. 

Truck, stair, J.C. Tauber 

Type setting machine, T. J. Porter 

Valve. See Fire extinguisher valve. Water 
closet valve. 

Valve, J. P. Pfau 255,666 

Valve for oil and water wells. A. J. Lewis 255,522 

Valve, straightway, D. R. Burns . . , 255,717 

Valves, balancing slide, J. James ,. . ^55,691 

Vapor burner, Whittingham & Lyman 255,553 

Vehicle bolster, D. Shelton 255,736 

Vehicle spring, A. A. Abbott 255,403 

Vehicle spring. W. D. Kumsey 255,461 

Vehicle top prop. W. Lepper 255,530 

Venti I ating apparatus, S. \V.. Hudson ... 255,628 

Vessels, construction of, W. Coppin 255,599 

Vise, bench, J. Thomson... 255.700 

Wagon jnck. J. Clark 255,490 

Wash board, C. H. Williams .....255,555 

washing machine, J. H. Atwater 255.5C.2 

Washing machine. B. F. Cokely 255,598 

Washing machines N. W. Murphy 255446 

Washing machine. E. J. Whitlow 255,742 

Washing machine reversing mechanism, A. M. 

Dolph 255,422 

Water closet, J. E. Boyle 255,485 

Water closet valve. W. Scott. 255,682 

Water wheel, Christy & Sheridan 255.720 



255,726 
255,557 

255,587 
255,625 

255.462 



255,645 
255,467 
255.7.»3 
25f,704 
255,616 
255,418 
255,724 
255.434 
255,678 
255,492 

255.554 



255,514 
255,456 

255.592 
255,719 

255.572 
255,743 
255,565 
255,721 
255.483 
255,459 

255,508 
255.593 

255,500 
'^55,633 
255.544 

255.622 

10,067 

255,577 

255,617 
255.425 
255,634 

255,581 

255.578 
255,707 
255.713 

255,580 
255,588 
255.560 
255,495 
255,438 

255,686 
255,683 
255,460 
255.694 
255,436 

255,652 

255,552 
255,406 
255,505 
255558 

255,679 
255,530 



255,417 
255,518 



255,647 
255,484 

255.532 
255,509 

255,624 
255,703 
255,441 

255,654 
255,404 



255.698 
255,491 

255,464 
255.745 
255,540 

255.494 
255,512 
255,513 
255,626 
255,528 
255,744 
255,751 
255,732 

255,693 
255,667 



Waterproofing compound, J. E. Gillespie 

Well, cement pipe, G. l>. Pettingill 

Well curb and water drawer, L. M. Doudna 

Wells, temper screw box for oil, J. D. Cameron... 
Wheel. See Water wheel- Wind wheel. 

Wheel scraper, vehicle, F. C. Mercer 

Wheelbarrow, A.D. Peck 

Whiffletree iron. O. Vanorman 

Wind wheel. B. H. Klein 

Winding and twisting machines, stop motion for, 

J. S.Utley 

Wrench. See Carriage wrench. 



255,615 
255,664 
255,606 
255.591 

255,444 
255,662 
255,705 
255,432 

255,739 



DESIGNS. 

Bracket, G. S. Barkentin 12.834 

Carpet. H. Horan 12,838 

Corset, M. P. Bray 12,837 

Drilling machine, upright, V. F. Prentice ... 12,839 

Spoon or fork handle, F. Waterhouse 12.840, 12.841 

Stove, G. O. Bergstrom 12.835, 12,836 



CET THE BEST AND CHEAPEST. 

' TRADE #3PEEHNe6 MAHK. 



TRADE MARKS. 

Braid. alapaca.E. W. Bedell 9.234 

Canned corn, J . P. Baxter 9,248 

Canned provisions, Portland Packing Company 9,251 

Corsets, Crotty & Lindauev 9.237 

Inks, writing, Brentano's Literary Emporium 9,235 

Inks, writing, Fountain Ink Company. 9,238 

Leather dressing, J. H. Dwyer 9.243 

Liniment, R. English 9.249 

Meats, bacon, and lard, .T. C. Ferguson & Co 9,244 

Medicinal preparation, A. L. Clum 9,236 

Medicine for the cure of neuralgia, G. R. Traver... 9,246 
Plumbago crucibles and other plumbago chemical 

ware, Patent Plumbago Crucible Company 9,245 

Rubber bands, Parker, Jones & Co 9,250 

Soda, carbonate of, Gaskell, Deacon & Co 9,239 

Tobacco, leaf, Sartorius & Co 9,252 

Whiskies, H. Rosenheim 9,241 

Whisky, Adams. Taylor & Co 9,242 

Whisky. A. W. Balch 9,247 

Wine, champagne, L. H. L. R. Olry 9,240 



English Patents Issued to Americans* 

From March 21 to March 28, 1882, inclusive. 

Boot heel trimming machine, Tyler Manufacturing Com- 
pany, Portland, Me. 

Chucks for lathes, etc , A. Y. Ailing, Rochester. N. Y 

Coffins, manufacture on H. R. Allen, Indianapolis, Infl. 

Dress patterns, apparatus for draughting, J. A. Wilson, 
San Jose, Cal. 

Dust collector for flour mills, S. L. Bean. Washington, 
D. C. 

Electric cables, A. E. Dolbear. Somerville, Mass. 

Electrical circuit, ground connection for, A. E. Dolbear, 
Somerville, Mass. 

Harvesting machine, C. W. Marsh, Sycamore, 111. 

Looms, A. Rollason, Lowell, Mass 

Motive power, pneumatic, G. V. Sheffield, New York city. 

Power, apparatus for obtaining on ships, K. Anunsen, 
Winchester, Wis. 

Springs for railroad vehicles, J. D. Thomas et al., New 
York city. 

Telephonic and telegraphic apparatus, A. E. Dolbear, 
Somerville, Mass. 

Wall paper, manufacture of, E. Leissner, New York city. 

Wire, insulated, manufacture of, J. D. Thomas et al, 
New York city. 

Wove& fabric, manufacture of, A. Drbahn et al., Pater- 
son, N. J. 
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Inside Page, each insertion - - - 75 cents a line. 
ISnck Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication qffice as early 
as Thursday morning to appear in next issue. 



SUPERIORITY PROVED «\ 

THESIMPLEST5 BEST SEWING MACHINE IS THE 

LIGHT- RUNNING- 



Perfect In every particular. 200,000 sold yearly. 
NEW HOME SEWING MACHINE CO., 

30 Union Square, N. Y. 
Chicago, 121s., Orange, Mass., or Atlanta, Ga. 



Combined Step Ladder and Window Scaffold. 

Entire Patent for Sale. Something newand what every 
one wants. Address 

M. S. KJBLLSTROM, 323 Bast 39th St., New York. 



$72 



A WEEK. $12adayat home easily made. Costly 
outfit free. Address Teue & Co., AuguBta, Me. 



THE FAR-FAMED 

AMERICAN LUBRICATOR. 




Tbe accompanying engrav- 
ing represents the improved 
form of Lubricator now being 
manufactured by tbe Ameri- 
can Lubricator Co., of 
Detroir, Mich., which bears 
the palm for a steam engine 
adjunct. Since tbe departure 
of this Lubrfcator, in 1876, over 
14,000 have been sold through- 
out the U. S. and Canada, and 
the popularity they have at- 
tained, as well as the verdict 
of those who are using them, 
go to make up the great 
foundation which enable them 
to make for it the claims they 
print. They claim this Lubri- 
cator to be cheaper, more re- 
liable, and economical than 
any other lubricator in the 
world, and to save 40 per cent, 
over any other device. Con- 
sidering the terms upon which 
they offer the American you 
will be enabled to try it for 20 
days, and at the expiration of 
that time, if not satisfactory, 
it is to be returned. 

They guarantee this Lubri- 
cator to do all they claim for 
it. Correspondence solicited. 



DROPFOHGINGS S L 

BEECHERSc PECK, NEW HAVEN CONN. 



THE STORAGE OF ELECTRICITY— A 

paper, by J. W. Swan, discussing the utility of the F'aure 
and Plante cells, and describing some recent improve- 
ments of his own in the construction of cells for the 
storage of electricity for electric lighting. Contained in 

SCIEVTIFIC AMERICAN SnPPT.KMKNT. NO. 3 !£.'!. Pp1C6 

10 cents. To be had at this office and from all news- 
dealers. 




(Cincinnati, Ohio, U. S. A. 1 

Exclusive Agents and Tnu-iortprs for the United States, of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warrant ed superior to all ot hers in aualit v,flil- 
nth, un i fortuity of temper, and general Atei*«t> 

vUity, <>ne M*erin Saw outwears three ordinary saws* 



VARIABLE 



IT "ncUT OFF ENGINE. 25T0 50 % 
I I U SAVED IN FUEL.SIMPLE INDEVICE 
J -LlrfECONOMICAL DURABLE MANFfeTDBY 

ENGINE CO. ERIE PA.<r- 



THE HIBERNATION OP ANIMALS.— 

By C. F. Holder. An interesting study of rhe habits of 
animals that sleep through the winter. Contained In 
Scientific amicrican Supplement, No. 324. Price 
10 cents. To be had at this office and from all news- 
dealers. 




NECKED SPINDLE 
AND OIL TIGHT BUSH 



MUNSON BROTHERS. 

S* AND MILL FURKISHINGS. 1)- 

UTICAN.Y.U.S.A. ' 



THE UNIT OP WEIGHT AND MODE OP 

Constitution of Compounds.— A paper, by Dr. Olding, In 
which is examined the question whether two classes of 
compounds really exist— one in which there is inter- 
atomic connection alone, and another in which the con- 
nection is molecular. Contained in Scientific Ameri- 
can Supplement. No. 324. Price 10 cents. To be had 
at this office and from all newsdealers. 






MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, floorsof dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 



Tuberous-Rooted Plants, 

Many of the most beautiful 
flowering and ornamental-leaved 
plants are grown from these 
bulbs, the finest are each, dozen. 
Aeltimeneg, mixed, . 30c. $3.00 
Beg(inia,(tub) named, 50c. 5.00 
mixed, 35c. 3.50 
CalitdEum, fancy le'v'd 25c. 2.50 
Gesneri* of eorta, . 75c. 6.00 
Gloxinia Crasslfolia, 30c. 3.00 



Six of each, $7 50 ; free, bynjiil. Remit P. O. Order or Stamps. Dreer'i 
Itrdeti Calendar for 1882 rive* full directions for cultivation, mailed fre«. 
HENRY A. DREER, 714 Chestnut St., Philadelphia. 




A NEW ELECTRICAL STORAGE BAT- 

tery.— Description, by Henry Sutton, of a new form of 
cell for conserving energy which promises to have an 
Important practical bearing on the future of electric 
work. Contained in Scientific American Supple- 
ment, ^o. 3M'2. Price 10 cents. To be had at this office 
and from all newsdealers. Tue same number contains a 
description and illustration of Faure's Secondary Pile, 
as modified by Reynier, for the storage of electricity. 



^Bev. Leonard Bacon, D. D. 
*"" . A. H. Stephens, 

, and others 
ta recommend 
them, 
any 
position 
Send for circular to " _„. 
NEW HAVEN CHAIR Co. New HavenTcT 




PURCHASERS OF PATENTS-NOTICE. 

For Sale— a much needed and useful improvement In 
an article of every day use. One or more used in every 
family on the civilized globe. A registered sample, by 
mail, for 60 cts. Address CHARLES F. FELLOWS, 

Box 65, West Chelmsford, Mass. 



E = llD)C =i 0BlW IL E * ND CLAY RETORTS ALL SHAPES. 

rllil, Prayv3B0RGNER& O'BRIENS 

23 ±2 ST, ABOVE RACE. PHILADELPHIA 



PATENTS. 

MESSES. MTON & CO., in connection with the pub- 
lication of the Scientific American, continue to es* 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
261. Broadway, New York. 

BRANCH OFFICE -Corner of F and 7th Streets, 
Washington, D. C. 
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April 22, 1882.] 



Sfmuttfit- %mnum. 



253 



A Magnificent Success. 



Bose's Complete Practical Machinist. 

Sth Edition, Revised and 'Enlarged, with 
much Additional New Matter. 

JUST READY. 

The Complete Practical Machinist : 

Embracing Lathe Work, Vise Work, Drills and Drilling, 
Taps and Dies, Hardening and Tempering, the Making 
and Use of Tools, Tool (.-.rinding, Marking out Work, 
etc. By Joshua Rose. Illustrated by One Hundred 
and Mnety-six Engravings. Eighth Edition, Revised 
and Enlarged by the Addition of much New Matter. 
In one volume. 441 pages. 12mo, . . $2.50 

By mail, free of postage, to any address in the world. 

PREFACE TO THE EIGHTH EDITION. 

"In presenting to machinists a revised edition of this 
volume, the author would be ungrateful did he omit to 
express his sincere thanks for the unusual favor with 
which the former editions have been welcomed by 
American machinists, and also for the kindly letters of 
appreciation from the many, on both sides of the Atlan- 
tic, with whom he has become acquainted through the 
medium of it. 

" In the revision, the same familiar workshop descrip- 
tion of workshop processes that characterized the form- 
er editions has been preserved, to the end that the book 
may be perfectly intelligible to the apprentice, the skilled 
machinist, and the student." 

CONTENTS. — Chapter I. Lathe and Machine 
Tools.— R,ound Nosed Tools. Square Nosed Tools, Hold- 
ing Tools. Side Tools for Iron, Front Tool for Brass 
WorsSide Tool for Brass Work. II. Cutting Spiced 
and Feed. —Tables of Cutting Speeds and Feeds, Table 
for Ste el. Table for Wrought Iron, Table 'for Cast Iron, 
Table for Brass, Table for Copper. III. Boring Tools 
for Lathi-: Work.— Boring Tool for Brass. Boring Tool 
Holders. IV. Scuew-Cctting Tools.— Hand Chasing, 
To Make a Chaser, To Calculate the Gear Wheels neces- 
sary to cut a Thread in a Lathe. V. General Ob- 
servations on Lathe Work.— H. S. Manning & Co.'s 
Lathe Dogs and Drivers, Emery Grinders, H. S. Manning 
& Co.'s Centering Machine, Lathe Work, Emery Cloth 
and Paper. VI. Turning Eccentrics. — Turning 
Cranks, To Chuck a Crosshead, Turning Pistons and 
Rods, Piston Rings, Ball Turning, Cone Plate for Boring 
in the Lathe, To Turn a Pulley, Turning and Fitting 
Tapers. Belts, Oiling and Greasing of Belts, Directions 
for Calculating the Width of Belts Required for Trans- 
mitting Different Numbers of Horse Power, Directions 
for Calculating the Number of Horse Power which a 
Belt will Transmit, its Velocity and the Number of 
Square Inches in Contact with the Smallest Pulley being 
Known. VII. Hand Turning— Roughing Out, The 
Graver, The Heel Tool, Brass Work, Scrapers, Lathe 
Chucks, The Sweetland Chuck. Drill Chuck of the Rus- 
sell Tool Co. VIII. Drilling in the Lathe.— Half- 
Round Bits, Cutters, Reamers, Shel Reamers. IX. Bor- 
ing Bars.— Small Boring Bars. X. Laps.— Allowance 
for Shrinkage, Crank Pins, Chucking Brasses, Slotting 
Machine Tools. XL Twist Drills.— Feeding Drills, 
Drills and Drilling— Flat Drills, The Farmer Lathe Drill. 
Drilling Hard Metals, Slotting or Key way Drills, Pin 
Drills, Countersink Drills. XII. Tool Steel.— Forging 
Tools, Tool Hardening and Tempering, Hardening, To 
Harden Springs, Case-Hardening Wrought Iron, To 
Case-Harden Cast Iron, To Harden Malleable Iron, The 
Crvstallization of Wrought Iron, The Wear of MetalSur- 
faces, Annealing or Softening, Mixtures of Metals. 
XIII. Taps and Dies.— Adjustable Dies, Dies for Use 
in Hand Stocks. XIV. Vise Work— Tools.— Calipers, 
The Square. The Scribing Block, Chipping. Filing, Emery 
Paper, Tools for Scraping Surfaces. Vise Clamps, Pening, 
Fitting Brasses to their Boxes, Fitting Link Motions, 
Fitting Cylinders, Scraped Surfaces, To Make a Surface 
Plate, To Cut Hard Saw Blades. To Refit Leaky Plugs to 
their Cocks, Refitting Work by Shrinking it. To Estimate 
the Weight of a Casting from the Weight of the Pattern, 
Grades and Speeds for Emery Wheels, Threads of Gas 
or Steam Pipes, Steam and Water Joints, To Make Spi- 
ral Springs, Hardening, Tempering. XV. Fitting Con- 
necting Rods.— Drifts. Reverse Keys. XVI. Milling 
Machinesand Milling Tools. XVIi. Grindstone 
and Tool Grinding.— Uses of Grindstones, Various 
Kinds of Grindstones, Dry Grinding, Qualities of Differ- 
ent Grindstones, Treatment of Grindstones, Accurate 
Grinding, Positions for Holding Tools in Grinding. 
XVIII. Lining or Marking out Wohk.— Importance 
of Accuracy in Lining out Work, Qualities Necessary for 
a Marker-out, To Mark an Ellipse, To Find Points 
through which the Curve of an Ellipse may be Drawn, 
Tools Employed by the Marker-out, To Divide a Straight 
Line into Two Equal Parts, To Divide a Straight Line 
by a Number of Equidistant Points, Measuring Work to 
be Marked Out, To Mark Out an Engine Guide Bar, Use 
Of the Compass Calipers in Marking Out Work, To Mark 
Out the Distance between the Centers of Two Hubs of 
Unequal Height, Marking Holes at a Right Angle, To 
Line Out a Double Eye, Marking Out an Eccentric, 
Lining Out Connecting Rods, To Mark Out a Cone Pul- 
ley. XIX. To Calculate the Speed of Wheels, 
Purj,EYB,-^TC. XX. The Slide Valve.— Movements 
of Piston and Crank, Steam Supply, To Measure the 
Throw of an Eccentric. XXI. How to Set a Slide 
Valve. XXII. Pumps.— Suction Pumps, Force Pumps, 
Piston Pumps. Indkx. 

J3F" The above, or any of our Practical and Scientific 
Books, sent free of postage at the publication price to 
any Eiddress in the world. 

B^"" Our various Catalogues, covering every branch of 
Science applied to the Arts, sent free, and free of post- 
age, to any one in any part of the world who will furnish 
his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa. 




Surveyors' Compasses, Pocket Compasses, & Protractors 
made as specialties. A. W. Philo, 81 Ferry St., Troy, N. Y. 

WANTED— $5000 to $25,000 additional capital in an 
exceptionally valuable machine in practical operation. 
Needed extensively in manufacturing staple goods 
Large profits, ready market. Will bear 1 closest investi- 
gation. Address E. G. S., Drawer D D, Philadelphia, Pa. 




OUR IO-HORSS 

Spark-Arresting Thrashing Engine 

has cut 10.000 feet pine lumber in ten hours. 
Will burn wool six feet long, coal, straw, and corn stalks. 

Send for Price List and Catalogue "A" 2. 
Box 1207. B. W. PAYNE & SONS, Corning, N. Y. 



OPIUM 



A IIOKrHINE CATIMP 
A Treatise on their CH I MlU 
speedy cure SENT PBEE. Dr. J.C. 
HoFjrMAN,P.O.Boxl38,Chicago,IH. 



(I* Oft PER WEEK can be made in any locality. 
w ** " Something entirely new lor agents $5 outfit 
free. «. W. IXfcfRAIIA.VI ifc CO., Boston, Mass. 




TOOLS for Machinist*, Carpenters. Amateurs, Jewellers, Hg4el 
Makers, Blacksmiths, etc. Sev'J. for Catalogue,, and state what jfind 
Qi'lOOls jou require. TAUMAN <fc McFADDEN, 

SOT Market St.. i'liUtidelpiUft. P«, 



NEW YORK BELTING AND PACKING COMP'Y. 



The Oldest and J -argent Manufacturers of the Original 

SOLID VULCANITE 

EMERY WHEELS. 

A II other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standard BELTlNiJ, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO.. 
JOHN H. CHEEVEU, Tieas. •_>» PARK ROW, NEW YORK. 

SPSCIAIi MOTICE 




Emery Wbeel. 



Owing: to the recent great fire in the "World" Building:, our office has been removed as above. 



ROOFING. RUPTURE 



For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



cured without an operation or the Injury trusses Inflict 
by Dr. J. A. SHERMAN'S method. Office.251 Broadway, 
New York. His book, with Photographic likenesses 




of bad cases, before and after cure, mailed for 10c. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Laihes, Planers, Drills, &c 

NEW HAVEN MANl FAOHIKINO CO., 
A'eiv Haven, Comi. 



CUKK'S KIJBRKR WHEELS. 

This Wheel is unrivaled for durability, sim- 

Elicity, and cheapness. Adapted for Ware- 
ouse and Platform Trucks,. Scales, Heavy 
Casters, and all purposes for which Wheels 
are used. Circular and **rice List free. 

GEO. P. CLARK, Windsor Locks, Ct. 



"RT? A TTY'S organs. 27 stops, $0(1. Pianos, $125 up. 
rz££Q£"~~ ~ Factory running day and night. Papers 
free. Address Daniel h\ lieatty, Washington, ^. J. 

WATCHMAKERS. 

Before huying lathes, see the "Whitcomb,"' made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 




BARNES 7 

Patent Foot and Steam Power 
Machinery. Complete outfits for 
Actua I Workshop Busine ss. Lathes 
for Wood or Metal. Circular Saws, 
Scroll Saws, Formers, Mortisers, 
Tenoners, etc., etc. Machines on 
trial if desired. Descriptive Cata- 
logue and Price List Free. 

W. F. ifc JOHN BARNES, 

Rockford, 111. 
No. 1999 Main St. 



ERICSSON'S 

New Caloric Piipin Engine 

FOR 

DWELLINGS AND COUNTRY" SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe . Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. DELAMATER <fc CO., Proprietors, 

No. !• Cortlaiidl Street, New York, N. Y. 



* SEND GREEN STAMP FOR ILLUSTRATED CIRCULAR. 

MOSS ENGRAVING CO. B3B Pearl. St. NEW-YORK. Bux_2_J'/ 
,T<ttfl<$$f. ^^fte^^mfisjirr of 1 T?ffl KWd ftf Tiffi'WoRlJh 



Kf±f±Wmr±W±r±fif±WJWSHJ&SWSr^^ 




ICE MAKING MACHINES, 
COLD AIR MACHINES, 

For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 

Send for Illustrated and Descriptive Circulars. 

1'ICTF.T AIITIFICIAI. ICE CO. (Limited), 

142 Greenwich Street, 

If. O. Box 3083. New York City, N. Y. 




PAT. KEY SEAT CUTTER f 

WILL CUT 100 SEATS 4/ 2 X 5 /8 INCH 
S SIZES IN PROPORTIONS 



VS VOL. 4-5- N95. 181 H 

TREV0RX CO.LOCKPORT.N.Y. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, aM ELEVATORS. 

PROVIDENCE, It. I. 



the pardon school desk 
garhetson! extension 




-;• TABLE SLIDE -*■> 

MANP'D BY 

BUFFALO HARDWARE C% 

SWAN ST. BUFFALO N.Y 

ILLUSTD EDITORIAL SEPTI7/88/ 




ON 30 DAYS' TRIAL ! 

We will Send on 30 Days' Trial 

Dr. Dye's Electro-Voltaic Belts, Suspensories, 

And other Electrical Appliances TO MEN 
suffering from NervoUH Debility, Ijost Vitality, 

etc., speedily restoring Health and Manhood. 
Also for IMicuniatisni) Paralysis, Liver and 
Kidney Troubles, and many other diseases. 

Illustrated pamphlet free. Address 

VOLTAIC BELT CO., Marshall, Mich. 



BATTERIES. WIRES, MAGNETS. INSTRUMENTS. 
TELEGR A PH AND ELECTRICAL SUPPLIES. CATA- 
LOGUE FREli. C. E. JONES & BRO., CINCINNATI, O. 



Ask your Jeweler for THE 

LANCASTER 

Lancaster' Uf A I I II Lancaster, 
Watch Co. WW ft I V 1 1 Penna. 
Sixteen (16) Crades. 
All Quick-Train Railroad Watches. 



Machinery'depot 

IN AMERI CA. 

Standard machinery for all purposes. 
H.B.SMITH MACHINE CO. 

'estab:i849. 925 MARKET ST. Philadelphia 



ffi ^ ^ ^ a Year and expenses to agents. Outfit free. 
«P # # # Address P. O. VICKERY, Augusta, Me. 

EJECTOR CONDENSER. 

Comprising new and useful improvements. Reliable. 

Gives highest range of vacuum. Cheapest and best in 

the market. Sendf or circular. T. SADLT.New Haven, Ct. 

J. L. ALBURaiiR,BulTalo, N. Y. 




MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 



Office and Works : 



WILKESBARRK, PA.\price list. ) 87 LIBERTY ST., NEtf YORK 



Office and Warehouse: 



G. E. STREET.— BIOGRAPHICAL 

Pketch and portrait of this distinguished English archi- 
tect. Contained in Scientific American Supple- 
ment, No. 3*3. Price 10 cents. To be had at this 
office and from all newsdealers. 



WANTED. - A WESTERN GENERAL AGENCY 
GEORGE W. BARRY, Topeka, Kansas. 



(TT * n COfl per day at home. Samples worth $5free. 
4>0 IU JZU AddressSi 



i Stinson & Co , Portland, Me 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoub f edly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' P at. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
|3?~ Stocks of this shafting in store and for sale by 
FULLER, DANA & PITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



ON MANURE PHOSPHATES.— A PAPER, 

by K. Walter, giving the comparative results of a series 
of experiments in Belgium, on two fertilizers having 
phosphoric acid for thei base. Contained in Scien- 
tific American Supplement, No 3*22. Price 10 
cents. To be had at this office and from all newsdealers. 
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Elegant New Style Chromo Cards, namein GoM and 
Jet, 10c. American Card (!o.,\V. Haven, Ot. 




To any suffering with Catarrh 
or Bronchitis who earnestly 
desire relief, I can furnish a 
means of Permanent and Pos- 
itive Cure. A Home Treatment. 
No charge for consultation by 
mail. Valuable Treatise Free. 

"Hisremedies are the outgrowth 
of his ofwn experience; they are 
the only known means of per- 
manent cnre." — Baptist. 

Bev.T.P.CHlLDS, Troy, 0. 



NEW BOOKS. 

Cnndle Power of the Electric flight. By Paget 

Higgs, LL.D. 8vo, paper, 75 cents. 
Simple Hydraulic Formulae. By T. W. Stone. 

Crown 8vo, cloth, $2.50. 
Our Factories, Workshops, and Warehouses: their 

sanitary and Fire-resisting Arrangements. By B. II. 

Thwalte. Crown 8vo, cloth, $3.50. 
Hand-book of House Sanitation: for the use of 

all persons seeking a Healthy Home. By E. F. Bailey 

Denton, 8vq, cloth, $3.50. 
S torn ire of Klecti'icity. By S. P. Thompson 8vo, 

paper, 20 cents. 
Seaman ship. By Sir George Nares. New and en- 
larged edition (1882). 420 illustrations and colored 

plates of Flags. 8vo. cloth, $6 00. 

Descriptive circulars free on application. 

E. & F. N. SP0N, 446 Broome St., N. Y. 





ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers con- 
taining: the invention described in Letter sPatent. issued to Eli W, Blake. June 15th. 1858. togeth- 
er with Nrcw and "Valuable Impkoy EMFjsTS. for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, whp, for thepast fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARRKL FQUNJ>KY AND MACHINE CO,, lYianufrs., Aasonia, Conn, 
0OPEtANi> & 3ACON, Asems, K«w York. 



BOOTS NEW |HQN gLQWEFt 




POSITIVE BIiAST. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, INO. 

B. S.TOWNSBND, Gen. Agt.,8 Cortland St.,8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, 

SEND FOR PRICED CATALOGUE. 



slDlLONDON.BERRY^ORTOi 

: -PHIL^PAFOR- 



[ElSMi 



TENTH CINCINNATI 

Industrial Exposition, 

1882, 

Opens September 6, Closes October 7, 

IN THE 

GRANDEST EXPOSITION BUILDINGS 

IN THE 

UNITED ST-A-TIES. 



Exhibitors from every State in the Union. 

The Great National Exhibition 

ART AND INDUSTRY. 

No charffes for Hpace or Steam Power. 

Special Arrangements made for transporta- 
tion of exhibits and visitors. 
For full particulars, address 

W. H. STEWART, Secretary. 



^.roEWStoFG.cb 4^ 

BRASS T0RRINGTON.— ;C0NN. ^IRE' 
c (/pPER MATER IALS FOR ME1AU.IC. , and 

in sH^eti^HfyiyiMiiX'w'M^Ti ■■ff !i A H^ s 



ASBKSTOS, < I1LOKII.K OF CALCIL'M, 
Sulphide of Antimony, Manganese, 

CHROME ORE, PLUMBAGO 
Ground Quercitron Bark, and Minerals 

generally, for sale by 

CHARLES L. OUDESLUYS & SON, 

71 Exchange Place, Baltimore, Md. 



THE HARM DONE BY EARTHWORMS. 

—A paper, bv F. H. Storer, showing that the action of 
earthworms is far from being in all cases beneficial, as 
recently claimed by Darwin. Contained in Scientific 
American Supplement, No. 3£*.£. PricelOcents. To 
be had at this office and from all newsdealers. 




WITHERBY, RUGG & RICHARDSON, Manufacturers 
of Patent vvood Working .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 

PHYSICS WITHOUT APPARATUS.— 

Description of an easily performed experiment in cen- 
trifugal force. With one illustration. Contained in 
Scientific American Supplement, No. 321. Price 
10 cents. To be had at this office and from all news- 
dealers. 




<f f* f* n week in your own town TermB and $5 until! 
4)00 free. Address H. Hallett &Co., 1 on land, Me. 

Hard Rubber 

(xoods of every character. Sheet, Kods. and Tubing. 

THE RUBBER COMB AND JEWELRY CJO., 

33 Mercer *t., New Vork. 




PANEL 
PLANERS, 

with or without 

BUZZ 

ATTACHMENT. 

Cheapest flrst-class 
Machine to be found. 



=^ Address 



4I»# 



C, HODGKINS k SON. 

Marlboro, N.H. 



THE BIGGEST THING OUT n iSStt4£* 

(new) E. NASON & CO., Ill Nassau St., New York 

ON THE ESTIMATION OF MANGANESE 

by Titration— By C. G. Sarnstrom. " On the Estimation 
and Separation of Manganese.''— By Nelson H. Dartpn. 
These two valuable chemical papers, bearing on the same 
subject, are contained in SoinNTrwe American Svr- 
pt.emknt, No. ga4. PricelOcents, To be hod at thi» 
office and from all oewsaealera. 
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.Qfatttittmns. 



luwidc Page, each insertion - ■ 
Illicit Page, each insertion - ■ 



*.> cents a line. 
$1.00 a line. 



(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
us Thursday morning to appear in next issue. 



MILLER'S FRIEND. 




COLUMBIA BICYCLE 

Is what every boy wants and 
what every man ought to have. 
Send 3c. stamp- for illustrated 
catalogue, with price lists and full 
information. 

THE POPE M'F'G CO., 

59? Washington St., Boston, Mass. 




simole, effective, and durable. Can be used to an ordi- 
nary straight edge for Cracking the Face or Furrowing 
Mill Stones. Price $10, S15, or $20. Send money with 
order to I. DICKINSON, 64 Nassau St., New York. 



FAR fiAl F Indrjctiori Coil giving: over 1J^ Irtcli 



spark. frioe $20, with condenser. 

Address C. F. G., R. I. Hall, Providence, K. 1. 



BEST 



THEfflMATCrlCASE 



WHEELER'S PATENT WOOD FILLER 

Fills the pores of wood perfectly, so that smooth finish 
is obtained with one coat of varnish. Send for circular. 

SILICATE PAIWTS. 
Most durable in the market. Sold in Paste, only needing 
thinning with Raw Oil or Turpentine, one gallon pro- 
ducing two gallon's up PJ.TNT. Send for sample card 
of colors. BRIDGEPORT WOOD FINISHING CO., 
40 Bleecker Street, New York. 



PRESSURE MODERATOR 

SAVES 

20 to 50 
per cent. 

IN 

Gas Bills 

where they 
amount to 
over $10 
per month. 

Suitable for. 
Residences, Factories, 
Stores, Chnrches, etc. peb.sd"ih73 

Every Moderator sold under 
our guarantee. Money refunded 
if machine fails to regulate and 

save gas as Stated.' Bend for Price List. 

HOWARD MFC. CO., 

364 Broadway, New York. 




IIS 



POWER X 
HAND BLOWERS. 
BUFFALO a 



SPEAKING TELEPHONES. 

THE AMEKICAX BELL TFXEPHONE COMPANY, 

W. H. Forbes, W. R. Driver, Theo. NVYati,, 
President. Treasurer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuiton final hearingin a contested case, and many In- 
junctions and final decrees have been obtained on them. 

This company, also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephone^ obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished uponapplication. 

Address all communieationsto the 
AMERICAN HELiJj TELEPHONE COMPANY, 
95 Milk Street, Huston, Mass. 



Model Engines. 




Complete sets qf 

CASTINGS 

for making small 
Model steam Engines 1 1-2 in. bore, Sin. stroke, price, $4 
ditto 2 in. bore, 4 in. stroke, price, $10, same style as cut; 
Gear Wheels and Parts of Models. All kinds of Small 
Tools and Materials. Catalogue Free. GOODNOW & 
WIGHTMAN, 176 Washington Street, Boston, Mass. 




"BUCKEYE" 
LAWN MOWER. 

The lightest, and easiest run- 
ning MOWKR ever made. 

Strictly First Class, 
M A S T , F <XO 8 & C O . , 

Springfield, Ohio. 
Send for catalogue. 



F OR 8AJLE, 

Machine Shops n ml Foundry, admirably adaptedf or 
Agricultural Works, situated at Westminster, Carrol] 
Co., Md., on the Western Maryland Railroad. No foun- 
dry or machine shop near the place. A rare chance to 
invest. Address TAYLOR M 'F'G CO.,Westminster, Md. 

MACHINERY 

of every description. 121 Chambers and 108 Reade Sts., 
New York, Tan Georgk Place Machin kr y Agency. 




At low Price., Iinr-ire Assorted Stock. 
&- V. BROWN 5T.B1 Lewis St., New York. 



\VM. A. HARRIS. 
PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original anil Only builder of the 

HAKK1S-CORLLSS ENGINE 

With Harris' Patented Improvements) 
from 10 to 1,000 II. P. 



Stevens' Roller Mills, 

FOR 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NOYE MFG. CO., Buffalo, N. Y. 



PENNOCK'S PATENT ROAD MACHINE. 




Manufacturers of " Matchless " Dump -Scraper. 
S. PENNOCK & SONS' CO., 

Kennett Square, Pa., and p ort Wayne, Ind. 



FOR SALE CHEAP. 

One Deane No. Steam Pump, 

Capacity 9 gallons per minute. 

One Blake No. 2 Steam Pump, 

Capacity JJ3 gallons per minute. 

Above have never been used. Will be sold cheap. 
May be seen at 142 Greenwich St., New York, or address 
T. P. P EMBERTON, P. O. Box 3083, New York. 



ROCK DRILLS & AIR COMPRESSORS 

1 INCERSOLL ROCK DRILL CO., 

1 PARK PLACE NEW YORK 



IRIDIU 



THE HARDEST METAL KNOWN. 

Iridium is not attacked by acids or? alkalies; 
not oxidized in the air; and is almost infusible. 
Its hardness exceeds that of the ruby, being next 
to the diamond. With these valuable properties, 
Iridium is destined to supply many wants. It is now 
being used for Hearings of Fine Scales and Bal- 
ances; Jewels of Watches, Clocks, and Compasses; 
Styluses, Drawing Pens; Dental Tools; Saws for Hard 
Rubber, Pearl, Bone, etc.; Jewelry; Blowpipe Tips; 
Negative Electrodes for Electric lights ; Contact Points 
for Telegraph Instruments; Alloys of Plat nunvGold, 
SilveryCoppertetc.-. ■ * *.-, 

Manufactured under John Holland's Process (Pat. 
May 10, 1881) only by 

THE AMERICAN IRIDIUM CO., 

S.E. Corner Pearl and Plum Sts., Cincinnati, Ohio. 



NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tub s. Saves its cost every time it 
is used ; indorsed by best Engineers. 

Asbestos Materials, Fiber, Millboard* 

Packing, ami Cement. 

Address CHALMKRS Sl'ENCE COMPANY, 

23 John Street, New York. 



BOGAEDUS' PATENT UNIVERSAL EcCiCN- 
TRIC MILLS— For grinding Bones, Ores, Sand. Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos* Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOG-AK- 
DCS, corner of White and Elm Sts., New York. 



WAT ER ELE VATOR, OR STEM! JET PUMP. 

- — For Pumping Hot, Cold, or Dirty 

Water, Lye, Tan Liquor. Acids, 
Slops, etc., this Pump is durable, 
effective, economical, reliable, and 
low priced. With 50 lb. steam a 
1 in. $850 pump raises 300 gal. per 
hour, 50 ft. high. With 55 lb. 
steam a 2 in. $16 pump raises 2,100 
.__.,.- gal. per hour 50 ft. high. Ten 

sizes, % to 6 inch. Cheapest reliable Steam Fire Pump 
made. State for what purpose wanted, and write for 
prices, etc. 

VAN DUZEN & TIFT, Cincinnati, O. 




FOR INFORMATION CONCERNING 

Holly Water Works, 

" FOB 

CITIES, VILLAGES SUBURBAN TOWNS, 
FACTORIES, ETC., 

Apply to the 

HOLLY MFG.C0.,L0CKP0RT,N.Y. 

Or C. G. HILDKETft Sec'y, 

157 Broadway, New York City. 




LYON&HEALY 

Statt ft Monroe Sts. ■ Chicago. 

Will tend prepaid to any addreti their 

, BAND CATALOGUE, ( 

for 1882, 200 pajtei, 210 Engraving^ 
of imtruraents, Suit* Cape, Belts, 
Pompon*, Epaulett, Cap-Lampt. 
Standi. Drum Major** Staffs, and 
.Hati, Sundry Band Outfits, Repairing 
iMateriali, alie include* Imtruction and Ex- 
ercise* for Amateur Bauds, and a Catalogue' 
of Choice Band Music, 




Steel Castings 

From M to 15,000 lb. weight, true to pattern, of vmequaled 



its superiority over other Steel Castings. Send lor 
circular and price list. 

CHESTER STEEL CASTINGS CO., 
_„._ 407 Library St.4>hiladelphia, Pa. 




Your»0wn 



Cards, Labels, 
etc. Press (3. 
Lanrer Size $8. 
13 other sizes For business, pleas- 
ure, old, or yonng. Everything easy 
by printed instructions. Send two 
stamps for Catalogue of Presses, 
Type, Cards, etc., to the factory. 
Kelsey & Co., Meriden, Conn. 



THE COMMON SENSE DRY . KILN. 




I n solvin the true principle of seasoning, extracting 
the sap from the center by suction, rapid circulation or 
air, with moderate heat, we offer the cheapest kiln in 
construction, quickest in operation, and perfect in re- 
sults. Prevents checks, warp, or Hardened surface. 

ST. ALBANS M'F'G CO., St. Albans, Vt. 




ASBESTOS 

LIQUID PAINTS 

ASBESTOS ROOFING, 

ASBESTOS BOILER COVERINGS, 
ASBESTOS LINING FELT, 

ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PICKING, 
ASBESTOSlWILLBOARD, 
ASBESTOS GASKETS, 

ASBESTOS SHEATHINGS, 
COATINGS, CEMENTS, Etc. 

Descriptive price lists and samples sent free. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 




JOHN HOLLAND. 1 W. 4 th St., Cincinnati, O., 
Manufacturer of all styles of H«-st Quality Gold 

Pens, Pen and Pencil Cases, Gold Toothpicks, etc. 

Our pens received the highest award at Philadelphia 
Exposition " for great elasticity and general excellence." 
See judges' report, published by Lippincott & Co. 

For sale by the trade. Illustrated lists mailed free. 



EACLE ANVILS. 1843 

Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail Erice, 10 cts. per lb. 



£ 



'JENKINS PATENT VALVES 

THE STANDARD 

MANUFACTURED OF" 
BEST STEAM METALi. 
JENKINS BROS.7IJ0HM ST.N.Y. 




FRIEDMANN'S PATENT 

EjegtorS 

Are the cheapest and most effective machines 
in the market for 

Eleyftiiig Water aM Goayeying Lipids 

from Mines, Qirarries, Ponds, Hirers, Wells, Wheel Pits ; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, Migar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 




PORTABLE AND STATIONARY 

ENGINES AND BOILERS, 

5 to 20 H.P. Return Flue Boiler, large Fire Box, DO 
sparks. Do not fail to send for circular to 

SKINNER & WOOD, Erie, Pa. 



Shafts, Pulleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

Ml Liberty Street. New York. 



OUR NEW PACK FOR 1888. 
50 AU. Chroma Cards^ JEitra_«M 



^Quality stockiArtktic de^gm of swissFiorui.seo- 

L. NOT View, Wreath, Landscape, Cold and 

OllaMTITV Silver Panel, Bird Motto, Butterfly, 
*""" I ' I T- 1 Moonlight, Summer and Winter Scenes, 
Ml in beautiful [i.ot (jaudyl colors.with your name in fancy type, 
10c. Sample Book of »0 costly Styles for 1882 S5c 40 per cent 
raid to Ae'ts, or beautiful prizes elver, for clubs. Particulars witb ev- 
•rrordirfCAXTOJi PRINTING CO. Northford Conn. 



AIR METERS, 

FOR TESTING THE VENTILATION OF ' 

HOSPITALS, SCHOOLS AND 
PUBLIC BUILDINGS. 

Catalo ues sent on application. 
Part 1st.— Mathematical Instruments. Part 2d.— 
Opticnl Instruments. ParJ 3d.— Magic Lanterns. 
Part 4th.— .Philosophical Instruments. Part 5th.— 
lUeteoroiogieal Instruments. 

■ JAMES W. QUEEN «& CO., Philadelphia, Pa. 



GLADWIN IMPROVED 




AUGER. 



This Bit will bore through all hard, knotty or gummy 
woods without being withdrawn,. The worm will not clog. 
Send for.price list and catalogue. GAE/Dnkk & Chand- 
LHB, Gen*l Agents, 1321 Washington St. Boston, Mass. 



PORTING UNIVERSAL INJECTOR 

" double: tube "" 

FDR BOILER FEEDING 
operate d Ay one Kandfe 

WILL LIFT HOT WATER . 
WORKING GUARANTEED 
iJH- aena for Circulat- — 

OFFICES AND WARE ROOMS'! ' 

PH1L0DA. 12** St TH0MPSDHSTS.il NEWYORK 109 LIBERTY ST 
BOSTON. 7 OLIVER GT II CHICAGO. 84- MARKETSt 




HARTFORD ' 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B.F1UNKLIN.Y. Pres't. J. If. ALLEN. Pres't. 
J. B. PIERCE. Sec'v. 



RAILROAD DEPOTS IRON BUJILUINGS WHARF SHEDS 
SUGAR HOUSES , "SELF FlfTING *. COTTON STORES 
PUBLIC MARKETS (CATALOGOESGI 
WALTER C.BERGIUS&.C0-GLASGOW-SC0TLANO. 



"LAFAR(JE" PORTLAND CEMENT. 
"IHJRIIAIH" English PORTLAND CEMENT. 
"KEENE" CEMENT (Coarse and Superfine). 

These celebrated makes of imported cements for sale 
by JAMES BRAND, 85 Beekman St., New York. 



Pyrometers, 

Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 



For showing heat of 
Ovens. Hot Wast Pipes, 



149 13roadway, New York. 




Prevent Accidents 

fromslipping. Thehand- 
somest and safest car- 
riagestepmade. Forged from 
best iron and formed with 
a sunken panel, in which is se- 
cured a plating of richly 
moulded Rubber,. Durability war- 
ranted. Illustrated circularfree. 
Rubber Step Manufacturing Co. s Boston, Mass. 



KIRKHAM, HULETT & CHANDLER'S 

STANDARD WASHER-SCRUBBER. 

Removes all the Ammonia and a large percentage of 
the Carbonic Acid and Sulphhreted Hydrhgex 
from GAS. Adopted by over 100 Gas Companies in 
Europe and by the Baltimore. Williamsburg, Citizens' 
(Newark, N. J.), Newport. R. L, fct. Joseph, Mo., and 
Quebec Gas Companies. GEO. SHEPARD PAGE, 

49 Wall St., N ew York. Sole Agent. 
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*«•> /^CHESTER N.Y.I . 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WiU. SKLliERg & CO., Phila. 



DRAUGHTSMAN WANTED. 

Must be well acquainted with marine engine work. For 
further particulars, apply to THE HARLAN & HOL- 
IJNGSWORTH CO., Wilmington, Del. 




DIES IND OTHER TOOLS 

fertmamiftrtiB.nf.llfcW.Bf 
SHEET METAL 00009, 
MOP rORCMBS, Ac, 

Stiles & tartar fan Co. 

HIddlcloun. conn. 




THE DINGEE & CONARD CO'! 

BEAUTIFUL EVER.B1.00MIS6 




The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 i-ARCE HOUSES 
for ROSES alone. WeCIVE AWAY.ln Premi- 
ums and Extras, more ROSES than most eotab. 
lishmentB grow. Strom? Pot Plants suitablef or imme- 
diate bloom delivered safely, postpaid.to any posfromce. 
5 splendid varieties, your choice, alllabeled, for SSI; 
l2?orS2; OforSS; 261orS4; 35forS5; 75|or 
SIO; I OO for 8 1 3. Our NEW CUIDE, a compUn 
Trealiaeon the Rose. 70 pp. elegantly illustrated— free to all. 

THE DINCEE & CONARD CO. 

"-p.. Growers, West Grove. Cheater Co.. P*. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation. 
PIKE NEW PAMPHLET FOE 1879, 
Sent free to those interested. 

James Leffel & Co., 

Springfield, O. 
no Liberty St., N. Y. City. 




Gold, Silver, and Nickel Plating. 

A Trade easily learned. Costs little to start. The 
Electro-Plater's Guide, and Gold and Silver ; both Books 
sent free for three stamps. A 11 information free. 

F. LO WEY, 00 Eleventh ft., Brooklyn, N. Y. 



AfiCIITC can now grasp a fortune. Address 
HUCniO RIDEOUT & CO.. 10 Barclay St., N. T. 

^DYKE'S BEARD 4UXIE t 

TForcea luxuriant Mustache, Whis- fl 
FkarH, orhaironbaldhimdiin 20 to " 
P'W dayu. Both youiigand old sur- 
prise everybody. 2 or 3 Pkirs doe9 9 

kthe work. Will proveitorfbrfeitj! , 

-B per Package with direction* sealed and pint pi 

«u..«am PB or B Hver. A. E. SMITH Si CO., Sole Agt ( s, Palatine, III* 





ANY PRACTICAL DRAUGHTSMAN 

MACHINIST. OR FOfJNDltYMAN, 

with some capital and good references, wishing to estab- 
lish in paying business, address 

SPARTA IRON WORKS, Sparta, Wis. 



OPIUM HABIT EASILY CURED! 
Essay Free. Just published. The Monokine User; 
200 pp.; 11.00. LESIJE E. KEEI.EY, M.B., Surgeon 
C. & A. K. E., DWIGHT, 111., U. S. A. 




PRINTING INKS. 

THE " Scientific American " is printed with CHAS. 
ESETJ JOHNSON & CO.'S INK. Tenth andLom- 
bard Sts. Philadelphia, and 59 Gold St., New York. 
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